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PART I I I .
A b r i e f  assessm en t o f  th e  d is e a s e d  group o f  men and 809
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R e fe ren c e s  842
INTRODUCTION.
The pu rpose  o f t h i s  t h e s i s  i s  t o  dem onstra te  th e  s ig n i f ic a n t  
e x te n t  to  w hich a  lo c a l  h e a l th  a u th o r i ty  can prom ote th e  h e a lth  
o f  th e  aged , and to  draw a t t e n t i o n  to  th e  r i c h  so u rc e  o f  m a te r ia l  
i n  th e  community a v a i la b le  f o r  r e s e a r c h .
A m assive p a r t  o f the  c l i n i c a l  e f f o r t  o f  a  l o c a l  h e a l th  
a u th o r i ty  i s  d i r e c te d  tow ards c h i ld r e n .  In  com plete  c o n tr a s t  i s  
th e  b a rre n n e ss  o f  c l i n i c a l  f a c i l i t i e s  a v a i la b le  f o r  th e  aged. T h is  
i s  p e rp le x in g  when i t  i s  re c o g n is e d  t h a t ,  id ii le  y o u th  has a  p o s i t iv e  
p o te n t i a l  f o r  h e a l th ,  th e  p o t e n t i a l  i s  n eg a tiv e  f o r  th e  aged. T h is  
was the  i l l o g i c a l  s i t u a t io n  a s  I  saw i t  in  1951, and u n fo r tu n a te ly  
f o r  o ld  p eo p le  th e  p o s i t io n  rem a in s  unchanged a  decade l a t e r .
In  1951 I  came to  r e a l i s e  t h a t  g e n e ra l p r a c t i t i o n e r s  only 
sough t my a s s i s t a n c e  a s  a  M ed ica l O ff ic e r  o f H e a lth  when o ld  peop le  
were v i r t u a l l y  m oribund and a h o s p i t a l  bed was n o t  im m ediately  
a t t a in a b le .  To my mind t h i s  was an  u n ten ab le  s i t u a t i o n  fo r  a  
p h y s ic ia n  r e s p o n s ib le  fo r  community h e a l th ,  A few  y e a r s  e a r l i e r  
th e  r e a l  v a lu e  o f  p re v e n tiv e  m ed ic in e  had been i n s t i l l e d  in to  my 
though ts by P ro fe s s o r  C harles Cameron a t  S o u th f ie ld  Sanatorium , 
E dinburgh. I t  was only  n a tu r a l ,  t h e r e f o r e ,  t h a t  I  sh o u ld  con tem p la te  
th e  p o s s i b i l i t y  o f p ro v id in g  f o r  o ld e r  people a s  a  whole a  c l i n i c a l  
and s o c ia l  s e r v ic e  based  on th e  d isp e n sa ry  system  f o r  tu b e rc u lo s is .  
The e x is te n c e  o f  t h i s  t h e s i s  i n d i c a t e s  th a t  th e  t h e o r i s in g  a s  betw een 
tu b e rc u lo s is  and o ld  age was p r o f i t a b l e .
PART I
THE ROLE OF PREVENTIVE MEDICINE IN THE ENHANCEMENT OF 
HEALTH OF OLDER PEOPLE.
The community s e rv ic e s  a v a i la b le  fo r  th e  enhancem ent o f th e  
h e a l th  of o ld e r  people a re  im m atu re , and p h y s ic ia n s  con fine  t h e i r  
a c t i v i t i e s  l a r g e ly  to  th e  d ia g n o s is  and t r e a tm e n t  o f  d is e a s e . T here  
i s  a  marked inadequacy  o f p u b l ic  h e a l th  c l i n i c a l  f a c i l i t i e s  f o r  
o ld e r  p e o p le . T h is b lan k  i n  th e  p ro v is io n s  o f th e  p u b lic  h e a l th  
departm en t re sem b les  th e  e a r ly  a c t io n  o f s o c ie ty  i n  th e  p a s t  when 
co n fro n ted  v â th  th e  epidem ic in f e c t io u s  d i s e a s e s ,  tu b e r c u lo s is ,  and 
m ental d i s e a s e .  The im m ediate  r e a c t io n  was t o  p la c e  in d iv id u a ls  i n  
h o s p i ta l s  and i n s t i t u t i o n s .  I t  was only l a t e r ,  w ith  th e  r e a l i s a t i o n  
t h a t  such d i s e a s e s  had t h e i r  o r ig in s  i n  community l i f e ,  t h a t  e f f o r t s  
were made t o  d e a l  w ith  a d v e rse  env ironm en ta l f a c t o r s  and to  m a in ta in  
in d iv id u a ls  i n  h e a l th .  The community has y e t  t o  develop  f u l ly  a  
s im ila r  r e a l i s a t i o n  \rith r e f e r e n c e  to  the  d i s e a s e s  o f  o ld  age.
The e x is te n c e  o f th e  R u th e rg le n  C o n su lta tiv e  H e a lth  C en tre  f o r  
o ld e r  p eo p le  i s  dependent on th e  fo llo iv ing  h y p o th e s is .  The p re v a le n c e  
o f  d is e a s e  and d i s a b i l i t y  among o ld e r  men and women and th e  demand on 
h o s p i ta l  b ed s  w i l l  be s i g n i f i c a n t l y  reduced th ro u g h  th e  ro u t in e  
m e d ic o -s o c ia l a ssessm en t o f  o s te n s ib ly  h e a l th y  o ld e r  peop le . I  am 
n o t a lo n e  i n  h o ld in g  t h i s  c o n c e p t. B reslow  (1954) s t a t e s  ”A community 
xdiich r e c o g n is e s  i t s  r e s p o n s i b i l i t i e s  fo r  th e  a g in g  w i l l  s u re ly  lo o k  
to  a l l  i t s  r e s o u rc e s  in  a t t a c k in g  th e  o u ts ta n d in g  problem s. Such a
community w i l l  r e j e c t  th e  n o tio n  t h a t  h e a l th  departm en t s e r v ic e s  
sh o u ld  be r e s t r i c t e d  to  th e  young o r t o  th o se  a f f e c te d  by  th e  
communicable d i s e a s e s .  Communities w i l l  f in d  ways to  u t i l i s e  
t h e i r  p re s e n t  h e a l th  departm en t r e s o u rc e s  and expand them f o r  the  
p re v e n tio n  o f d is e a s e  among th e  ag ing  and fo r  ex ten d in g  and 
m a in ta in in g  h e a l th f u l  l i f e .  "
In  1952 w ith  th e  above h y p o th e s is  a s  a  fo u n d a tio n  and th e  
tu b e r c u lo s is  d is p e n s a ry  system  a s  an exam ple o f a p r a c t i c a l  
s e r v i c e ,  I  fo rm u la te d  p ro p o sa ls  under S e c tio n  27 o f th e  N a tio n a l  
H e a lth  S erv ice  (S c o tla n d )  Act lA ich  r e l a t e s  to  th e  p re v e n t io n  o f 
i l l n e s s ,  care  and a f t e r - c a r e .  These p ro p o sa ls  c o n ta in e d  p ro v is io n s  
w hich allow ed th e  l o c a l  h e a l th  a u th o r i ty  to  p rov ide  com prehensive 
m e d ic o -s o c ia l f a c i l i t i e s  fo r  o ld e r  p e o p le . These p ro p o s a ls  tjere 
app roved  by th e  S e c r e ta r y  o f S ta te  f o r  S c o tla n d  in  1952, . The aims
w ere to  promote th e  h e a l th  o f th e  o ld e r  p eo p le  i n  th e  community; to  
m i t ig a te  th e  a d v e rse  e f f e c t s  o f d i s e a s e ,  and to  conduct r e s e a r c h  
i n t o  th e  aging p ro c e s s .  These o b je c ts  were a t ta in e d  by a p p ly in g  
th e  f u l l e s t  c l i n i c a l  f a c i l i t i e s  to  o ld e r  people  vho w h ile  f e e l in g  
w e l l  d e s ire d  a  c a r e f u l  m edical e x am in a tio n  o r lAo because  o f i l l n e s s ,  
i n  th e  op in ion  o f th e  g e n e ra l  p r a c t i t i o n e r s  m i^ it  b e n e f i t  from our 
a t t e n t i o n ,
I  was i n  no d o u b t t h a t  such a  com plex programme w hich covered  
t h e  e n t i r e  range o f c l i n i c a l  and s o c i a l  m edicine would n e v e r  ach ieve 
com plete  success i f  th e  lo c a l  h e a l th  a u th o r i ty  im plem ented th e  p ro p o sa ls  
on i t s  o\m. T h is c r i t i c i s m  o f i s o l a t e d  a c t io n  a p p lie s  w ith  equal
v a l i d i t y  to  g e n e ra l p r a c t i t i o n e r s  and c o n s u l ta n t  p h y s ic ia n s . The 
g e n e ra l  p r a c t i t i o n e r s  w i th in  th e  R u th e rg len  a re a  c o n sid e red  t h a t  
my b e l i e f  in  th e  v a lu e  o f  in te g r a te d  a c t io n  was r a t i o n a l .  I t  was 
l o g i c a l ,  th e r e fo re ,  t h a t  r e p r e s e n ta t iv e s  o f  th e  g e n e ra l p r a c t i t i o n e r s .  
Dr. F erguson  A nderson, A d v ise r  in  D ise a se s  o f Old Age and C hron ic  
S ic k n e s s  to  th e  W estern  R eg io n a l H o s p ita l  B oard , and m yse lf m et to  
d i s c u s s  th e  type o f s e r v ic e  Tdiich would b e s t  se rve  th e  o ld e r  peop le  
i n  th e  community, and th e  i n t e r e s t s  o f  th e  p h y s ic ia n s  in  t h e i r  v a ry in g  
c a p a c i t i e s .  A ris in g  from  t h i s  d is c u s s io n  Dr. Ferguson A nderson and 
m y se lf  evo lved  a system  which r e p re s e n ts  com plete i n te g r a t i o n  o f 
e f f o r t  o f th e  th re e  b ra n c h e s  o f th e  H e a lth  S e rv ic e  and v o lu n ta r y  
en d eav o u r. The s e rv ic e  a s  conceived i n  1952 has fu n c tio n e d  sm oothly 
th ro u g h o u t th e  su b seq u en t y e a r s  and h as  r e q u ir e d  no m o d if ic a t io n .
The v a r io u s  a sp e c ts  a r e  a s  fo llo w s: -
(1) The g e n e ra l p r a c t i t i o n e r  i s  th e  on ly  so u rce  o f p a t i e n t s ,  and
th e s e  he in tro d u c e s  by l e t t e r  o r by te le p h o n e . The C e n tre , 
w hich in  no way d e t r a c t s  from th e  g e n e ra l  p r a c t i t i o n e r ’ s s t a tu s  
i n  r e l a t i o n  to  h i s  p a t i e n t ,  fu n c t io n s  a s  an a d v iso ry  s e r v ic e  
t o  th e  g e n e ra l p r a c t i t i o n e r .
(2) I t  i s  e s s e n t ia l  t h a t  a l l  p h y s ic ia n s  in v o lv e d  i n  a  scheme such
a s  t h i s  su p p o rt each  o th e r  and th u s  enhance th e  p r e s t ig e  o f a l l  
i n  th e  mind o f  th e  p a t i e n t .  The p a t i e n t  i s  th u s  r e n d e re d  more 
r e c e p t iv e  to  r e a s s u r a n c e ,  e x p la n a tio n  and encouragem ent, and i s  
n o t  b a f f le d  and b e w ild e re d  by d i f f e r e n c e s  o f o p in io n  from  
m ed ica l men.
(3) In  th e  f i r s t  in s ta n c e  each new case  i s  seen  by th e  M edical O f f ic e r  
o f H e a lth . He perform s a  g e n e ra l  c l i n i c a l  exam ination  and 
com pletes a  s o c ia l  q u e s t io n n a i r e ;  a rra n g e s  f o r  p o s te r o - a n te r io r  
and l a t e r a l  X -ray  f i lm s  o f  c h e s t  to  be ta k e n ,  and a ls o  o th e r  
s t r a i g h t  X -ray  f i lm s  o f th e  body which he c o n s id e r s  d e s i r a b le ;  
c a r r i e s  o u t  a  haem oglobin e s t im a tio n  and a n a ly s i s  o f u r in e ,  and 
d e c id e s  upon th e  need f o r  ch iropody . He co m p le tes  th e  s o c i a l  
q u e s t io n n a ir e ,  and a tte m p ts  t o  p u t th e  o ld  p e rso n  a t  ease  and 
a l l a y  a n x ie ty .  Each p a t i e n t  d u rin g  h i s  or h e r  ta llc  w ith  th e  
M edical O f f ic e r  o f H e a lth  r e c e iv e s  a  cup o f t e a  and a  b i s c u i t ,  
and th e  in d iv id u a l  i s  p e rm itte d  to  smoke. I  have so c o n s tru c te d
th e  s o c i a l  q u e s t io n n a ire  t h a t  sim ple q u e s t io n s  id iich  r e l a t e ,  f o r  
exam ple, to  symptoms a re  in te rm in g le d  m th  im p o r ta n t  p e rso n a l 
q u e s t io n s .  In  t h i s  way I  f in d  i t  i s  p o s s ib le  to  o b ta in  more 
d e ta i l e d  and a c c u ra te  in fo rm a tio n  concern ing  th e  problem s o f th e  
in d iv id u a l  th a n  m i ^ t  o th e rw ise  be the  c a s e . By such means th e  
o ld  p e rso n  i s  d is c u s s in g  d e l i c a t e  p e rso n a l prob lem s b e fo re  i t  i s  
a p p re c ia te d  t h a t  th e  l i n e  o f  in v e s t ig a t io n  h a s  r a d i c a l ly  changed 
c o u rse . However, th e re  a re  c e r t a in  s u b je c ts  which people  w i l l  
n o t  d i s c u s s ,  and one o f  th e s e  i s  sexual p ro b lem s. The s c a n t  
in fo rm a tio n  which I  was a b le  t o  g a th e r su g g e s ts  t h a t  sexual 
a d ju s tm e n t w ith  age i s  no p rob lem , and t h i s  i s  m ost u n l ik e ly  
to  be th e  t r u e  s i t u a t io n .
When th e  M edical O f f ic e r  has com pleted h i s  m e d ico -so c ia l
a sse ssm e n t he re q u e s ts  th e  p a t i e n t  to  r e t u r n  on th e  subsequent 
F r id a y  m orning to  be seen  by Dr. Ferguson A nderson . The 
c o n s u l ta n t  p h y s ic ia n  c a r r i e s  o u t a f u r th e r  c l i n i c a l  exam ina tion  
w ith  th e  M edical O ff ic e r  o f  H e a lth  in  a tte n d a n c e . The o p in io n s  
o f b o th  c l i n i c i a n s  a re  in c o rp o ra te d  in  a  l e t t e r  vjhich i s  s ig n e d  
by th e  c o n s u l ta n t  p h y s ic ia n  and i s  s e n t t o  th e  g e n e ra l p r a c t i t i o n e r .  
When th e  c o n s u lta n t  p h y s ic ia n  c o n s id e rs  i t  d e s i r a b le  th e  p a t i e n t  
may be a d m itte d  to  h i s  g e r i a t r i c  u n i t  or a t t e n d  th e re  as an 
o u t - p a t i e n t .
(4) H ealth  v i s i t o r s  s t a f f  th e  c l i n i c  se ss io n s  and g a in  in s ig h t  i n to
th e  h e a l th  problem s o f  o ld  ag e .
(5) A c h i r o p o d is t  i s  employed by  th e  lo c a l  h e a l th  a u th o r i ty  to  t r e a t
th e  f e e t  o f  th e  p a t ie n t s  who a t te n d  th e  C e n tre .
(6) A p h y s io th e r a p is t  i s  seconded from Dr. Ferguson  A nderson 's
g e r i a t r i c  u n i t .
(7) A d ia g n o s t ic  c h e s t  c l i n i c  and a  g y n a ec o lo g ica l c l i n i c  o f th e
W estern R eg io n a l H o s p ita l  B oard fu n c tio n  w i th in  th e  p rem ises.
The f a c i l i t i e s  of th e se  two c l i n i c s  a re  an i n t e g r a l  p a r t  o f th e  
C o n s u lta t iv e  H ealth  C e n tre . The f a c i l i t i e s  o f f e re d  by th e  C e n tre  
and th e  d ia g n o s t ic  c h e s t  c l i n i c  a re  co m p le te ly  in te g ra te d  a s  th e  
M edical O f f ic e r  o f H e a lth  i s  a ls o  th e  c h e s t  p h y s ic ia n  fo r  th e  
R u th e rg le n  a re a .  In  my o p in io n  a  c l i n i c a l  exam ination  of a  
p a t i e n t  w ith o u t an X -ray  f i lm  tak en  o f th e  c h e s t  i s  dan g ero u sly  
in a d e q u a te . I t  i s  com parable to  d iag n o sin g  a  d is e a s e  m th o u t  
u n d re s s in g  th e  p a t ie n t .
(8) Folloi-âng th e  i n i t i a l  i n t r o d u c t io n  to  the  C en tre  by th e  g e n e ra l
p r a c t i t i o n e r  th e  p a t ie n t  may be r e c a l le d  f o r  f u r t h e r  assessm en t 
a t  any tim e  in  th e  fu tu re  w ith o u t th e  p r io r  knowledge of th e  
g e n e ra l p r a c t i t i o n e r .  The g e n e ra l  p r a c t i t i o n e r s  agreed  to  
t h i s  p ro ce d u re  re c o g n is in g  th e  im portance o f a  lo n g itu d in a l  
s tudy  o f th e  a g in g  p ro c e ss . T h is a sp e c t o f th e  re se a rc h  work 
i s  n o t c o n s id e re d  in  t h i s  t h e s i s  because i n s u f f i c i e n t  time has 
e la p se d  to  p e rm it o f adequa te  s t a t i s t i c a l  a n a ly s i s .
(9) Each p a t i e n t  i s  inform ed t h a t  i f  any s o c ia l  d i f f i c u l t i e s  a r i s e
i n  th e  f u tu r e  which cause a n x ie ty  the guidance o f th e  p h y s ic ia n s  
i s  a v a i l a b l e ,  and may be o b ta in e d  in  an em ergency w ithou t p r io r  
a p p o in tm en t.
(10) A r e p r e s e n ta t iv e  o f the  R u th e rg le n  Old P e o p le ’ s W elfare Committee
i s  seen  once each læek by th e  M edical O ff ic e r  o f H ealth  who g iv e s  
t h i s  la d y  th e  names of o ld  p eo p le  whom he c o n s id e r s  would b e n e f i t  
from th e  a t t e n t i o n s  o f t h i s  v o lu n ta ry  o r g a n is a t io n .  This 
v o lu n ta ry  body p ro v id es com prehensive f a c i l i t i e s  f o r  d iv e r  s i  o n a l 
th e ra p y .
(11) Throughout th e  y e a rs  f r i e n d ly  r e la t io n s h ip s  have been  e s ta b l is h e d
w ith  th e  c le rg y  idiose a d v ic e  and h e lp  i s  a v a i la b le  a t  any tim e .
(12) The C en tre  may be regarded  a s  a p e r ip h e ra l  s c re e n in g  e x te n s io n
o f  th e  g e r i a t r i c  u n i t .  I  c o n s id e r  t h i s  to  be a  most im p o rtan t 
c o n cep t, p a r t i c u l a r l y  i f  i t  i s  accep ted  t h a t  g e r i a t r i c  u n i t s  
tend  to  g e t t h e i r  p a t ie n ts  l a t e r  in  th e  e v o lu t io n  o f a  d ise a s e  
p ro cess  th a n  i s  d e s i r a b le ,  and t h a t  t h i s  d e la y  m i l i t a t e s  a g a in s t
8s u c c e s s fu l  t r e a tm e n t  and r e h a b i l i t a t i o n .
(13) Dr. Ferguson A nderson (i960) h as shown th a t  th e  p h y s ic a l  d is e a s e s
encoun tered  a t  th e  C entre o c c u rre d  in  th e  fo llo w in g  o rd e r  of 
frequency  -  h y p e r te n s io n  w ith  symptoms, o s t e o a r t h r i t i s ,  i ro n  
d e f ic ie n c y  an aem ia , ch ron ic  b r o n c h i t i s ,  f i b r o s i t i s ,  co ro n a ry  
a r t e r y  d is e a s e  (p re v io u s  co ronary  tliro in b o s is ) , i n t e r m i t t e n t  
c la u d ic a t io n ,  v a lv u la r  h e a r t  d i s e a s e ,  m alignan t tu m o u rs , angina 
p e c to r i s ,  d ia b e te s  m e l l i tu s ,  p e rn ic io u s  anaemia and a  sm a ll 
m isce llan eo u s g roup .
(14 ) Dr. Weir o f  th e  Psychology D epartm ent o f th e  U n iv e r s i ty  o f  Glasgow
c a r r ie d  out fu n d am en ta l re s e a rc h  a t  t h i s  C en tre . Men and women 
w ith in  th e  age ran g e  70 to  84 y e a r s  i n  good p h y s ic a l  h e a l th  ^ijere 
a s se s s e d  u s in g  th e  Raven C oloured P ro g re ss iv e  M a tr ic e s ,  th e  M ill  
H i l l  V ocabulary  S c a le ,  idle R orschach  T e s t and a f a c t  v a lu e  
tec h n iq u e . I t  was d isco v e red  t h a t  p rov ided  p h y s ic a l  h e a l th  rem ained 
good age had no s ig n i f i c a n t  a d v e rse  in f lu e n c e  on m e n ta l a b i l i t y .
( 15 ) The most f r e q u e n t ly  u sed  m ed ic ines were p re p a ra t io n s  o f  i r o n ,  to la z o l in e
h y d ro c h lo rid e  ( " p r i s c o l " ) , s a l i c y l a t e s ,  c a sc a ra , p h e n o b a rb ito n e , l i q u i d  
p a r a f f in  and a n t i b i o t i c s .  Drugs employed on r a r e  o c c a s io n s  were 
benzhexol h y d ro c h lo r id e  ( " a r ta n e " )  , a sc o rb ic  a c id  (" v ita m in  C "), 
t in c tu r e  of b e lla d o n n a , d iphenhydram in h y d ro c h lo rid e  ("b en ad ry l" ) , 
c h lo r a l  h y d r a te , c h lo ro th ia z id e  ( " s a lu r i c " ) ,  e rg o tam in e  t a r t r a t e ,  
g e n tia n  v i o l e t ,  i n t r a - a r t i c u l a r  h y d ro c o r t iso n e , magnesium h y d ro x id e , 
te s to s te ro n e  p ro p io n a te ,  a m in o p h y llin e , ch lo rp rom azine  h y d ro ch lo rid e  
and th io r id a z in e  h y d ro ch lo rid e  ( " m e l l e r i l " ) ,
(16) A part from  th e  g y n a e c o lo g is t and g en era l su rg e o n , re fe re n c e
to  o th e r  c o n s u lta n ts  was c a r r i e d  out th ro u g h  th e  g en e ra l 
p r a c t i t i o n e r s .  T w enty-tw o, or 3*8 per c e n t ,  o f  th e  582 
women i n  t h i s  s e r ie s  w ere r e f e r r e d  to  th e  g y n a e c o lo g is t .
N in e te e n , o r 1*5 per c e n t ,  o f  men and women were s e n t  to  th e  
g e n e ra l  su rgeon . The p s y c h i a t r i s t ,  d e rm a to lo g is t ,  th e  e a r ,  
nose and t h r o a t  c o n s u l ta n t ,  d ia b e t ic  c l i n i c  and o p h th a lm o lo g is t 
each r e c e iv e d  l e s s  th an  one p e r cen t o f th e  men and women in  
t h i s  in v e s t ig a t io n .
(17) Of th e  1232 men and women i n  t h i s  s e r ie s  53 , or 4*3 per c e n t ,
were a d m itte d  to  th e  r e s i d e n t i a l  home o f th e  l o c a l  h e a l th  
a u th o r i ty  (P a r t  I I I  a cco m o d a tio n ).
(18) The means by which a tte m p ts  were made to  enhance m ental h e a l th
g e n e r a l ly ,  and a l la y  e m o tio n a l d is tu rb a n c e  were a s  fo llo w s : -
(a) To g iv e  re a ssu ra n c e  on p h y s ic a l  h e a l th ;  t r e a t  d ise a se
where i t  e x is te d ,  and a d v ise  on th e  scope o f l iv in g  
w i th in  th e  p h y s ic a l  c a p a c i ty  o f th e  in d iv id u a l .
(b) To r e c a l l  th e  p a t i e n t  f o r  re p e a te d  re a s s u ra n c e  and c o n tin u e d
g u id an ce .
(c) To su g g e s t vjays by w hich in te rp e r s o n a l  h o s t i l i t y  \n .th in
th e  home might be a l l e v i a t e d  or e r a d ic a te d .
(d) To s t r e s s  the  v a lu e  o f  th e  p a t i e n t 's  r e l i g i o n .
(e) To r e q u e s t  the  h e a l th  v i s i t o r  to  c a r ry  o u t home v i s i t a t i o n s
f o r  a  s p e c i f ic  p u rp o se .
(f )  To a rra n g e  adm iss ion  to  th e  r e s i d e n t i a l  home of th e  l o c a l
h e a l th  a u th o r i ty  (P a r t  I I I  accom odation).
(g) To r e f e r  f o r  p s y c h ia t r ic  o p in io n  and t r e a tm e n t .
(h) To in t ro d u c e  th e  p a t i e n t  t o  th e  Old P e o p le 's  W elfare
C om m ittee, and vjhei’e d e s i r a b le  to  guide t h i s  v o lu n ta ry  
body on th e  b e s t  means o f  a id in g  a  p a r t i c u l a r  p a t i e n t .
( i )  To o f f e r  guidance on th e  developm ent o f h o b b ie s  and i n t e r e s t s ,
( j)  To p ro v id e  a  home h e lp  o r  d i s t r i c t  n u rse  t o  a s s i s t  i n  th e
c a re  o f  an in v a l id  r e l a t i v e  or o f s e l f .
(k) To a d v is e  th e  lo c a l  h e a l th  a u th o r i ty  on re h o u s in g  on th e  
g rounds o f  d i s a b i l i t y ,
( l)  To r e f e r  th e  p a t i e n t  t o  th e  N a tio n a l A s s is ta n c e  Board.
(m) To g iv e  a  n o n - re c u r re n t  sm a ll sum of money from a  p r iv a te
s o u rc e .
(n) To a d v is e  c h ild re n  on th e  p roper cou rse  o f a c t io n  in  th e  
c a re  o f t h e i r  p a re n ts .
T h is  t h e s i s  i s  b a sed  on th e  a n a ly s i s  o f  1232 men and women aged 
60 to  89 y e a r s ,  o f  xdiom 650 a re  men and 582 a re  women. Of th e  65O 
men 4 OO a re  h e a l th y  and 250 have d i s e a s e ,  lA ile  o f th e  582 women 404 
a re  h e a lth y  and 178 have d is e a s e . Each o f th e se  g roups o f wcmen i s  
su b -d iv id e d  a c c o rd in g  to  th e  p re se n c e  o r absence o f  a d ip o s i ty .  The 
c r i t e r i o n  o f  a d ip o s i ty  i s  th a t  th e  in d iv id u a l  i s  25 p e r  c e n t or more 
over id e a l  v jeigh t a s  e s tim a ted  from  A nderson 's  nomogram (G reene, 1948).
Of th e  404 h e a l th y  women 293 a re  n o n -ad ip o se  and 111 a r e  a d ip o se , and 
o f  th e  178 d is e a s e d  women 145 a re  n o n -ad ip o se  and 33 a re  ad ipose .
None o f the  h e a l th y  men a re  a d ip o s e , and th e  number o f d is e a s e d  men 
who a re  ad ipose  i s  so sm all th e y  a r e  n o t  co n sid ered  a s  a  se p a ra te
su b -g ro u p .
The deg ree  o f n o rm a li ty  o f th e  400 men, 293 non-ad ipose  
women and 111 ad ipose  women may be f u r th e r  d e f in e d  by n o tin g  
t h a t  men and women w ith  th e  folloxging d i s e a s e s  were o m itted ,
1 . D is e a s e s  o f th e  c a rd io v a s c u la r  system .
A ngina p e c to r is ;  c o ro n a ry  th rom bosis; i n t e r m i t t e n t  c la u d ic a t io n ;  
i r r e g u l a r i t y  o f c a rd ia c  rhy thm ; th rom bosis o f p o p l i t e a l  a r t e r y ;  
i n c i p i e n t  c a rd ia c  f a i l u r e  a s  in d ic a te d  by b r e a th le s s n e s s ,  neck  
v e in  c o n g e s tio n , oedema, e n la rg e d  l i v e r  or l e f t  v e n t r ic u la r  s t r a i n ;  
c a rd ia c  murmurs a t  any a re a  w ith  th e  e x c e p tio n  o f Grade I  and I I  
s y s t o l i c  murmurs a t  th e  apex  a s  d e fin ed  by L ev ine  and Harvey (1 9 4 9 ).
2. D ise a s e s  of th e  r e s p i r a t o r y  system .
Pneum onia, c h ro n ic  b r o n c h i t i s ,  emphysema, tu b e r c u lo s is ,  
i n d u s t r i a l  lung  d is e a s e .
3 . D is e a s e s  o f th e  n e rv o u s system .
A f fe c t iv e  p sy c h o s is ;  c e r e b r a l  a r t e r i o s c l e r o s i s  as in d ic a te d  
by d i z z in e s s ,  headache, o r  o o n fu s io n a l s t a t e ;  c e re b ra l  th ro m b o s is ; 
p a r a ly s i s  a g i ta n s ;  e p i le p s y .
4* Di s e a s e s  o f th e  e n d o c rin e  system .
D ia b e te s  m e l l i tu s ,  g o i t r e ,  myxoedema.
5. D ise a s e s  o f th e  b lo o d .
I ro n  d e f ic ie n c y  anaem ia where haem oglobin was l e s s  th a n  11 g. 
S a h l i ,  p e rn ic io u s  anaem ia.
6 . D ise a s e s  o f th e  a l im e n ta ry  system .
C h o le c y s t i t i s ,  p e p t ic  u lc e r a t io n .
7 . D iseases o f  th e  g e n ito -u r in a ry  system .
A lbum inuria , u r in a r y  t r a c t  i n f e c t i o n s ,  n e p h r i t i s .
8 . N e o p la s tic  d i s e a s e .
9 . M isce llan eo u s d i s e a s e s .
P a g e t 's  d i s e a s e ,  s y p h i l i s .
The g e n e ra l p r a c t i t i o n e r s  were in v i te d  to  r e f e r  to  th e  Centre 
men and women who were a p p a re n tly  h e a l th y  and p a r t i c u l a r l y  tliose 
who appeared to  be a d ip o se , w h ile  th e y  might a ls o  send  p a t ie n t s  
w ith  franlc d is e a s e  i f  th ey  so d e s i r e d .  The g e n e ra l  p r a c t i t i o n e r s  
f a i t h f u l l y  c a r r i e d  o u t t h e i r  r e m it .  Thus th e  men and women who 
form  th e  b a s is  o f t h i s  study  a re  a h ig h ly  s e le c te d  g ro u p , and in  
no way r e p re s e n t  a  random sample o f  th e  p o p u la tio n .
I  propose i n  th e  f i r s t  in s ta n c e  t o  d e a l w ith  p h y s ic a l  
a t t r i b u t e s  and t h e r e a f t e r  to  c o n s id e r  s o c ia l  d a ta  and o th e r  
f a c to r s .
THE INFLUENCE OF AGE ON PHYSICAL ATTRIBUTES IN HEALTHY OLDER PEOPLE.
I f  d is e a s e  i s  to  be p ro p e r ly  u n d ers to o d  i t  i s  d e s ir a b le  t h a t  
th e  m eans, a b so lu te  and r e l a t i v e  v a r i a b i l i t i e s  o f  a s  many p h y s ic a l  
a t t r i b u t e s  a s  p o s s ib le ,  w hich r e l a t e  t o  h e a l th y  o ld e r  p e o p le , sh o u ld  
be Imown. I t  i s  a ls o  n e c e s s a ry  to  Imow th e  manner in  which th e s e  
a t t r i b u t e s  may v a ry  m th  a g e , and th e  e x te n t  t o  T^ich a d ip o s i ty  i s  
an in f lu e n c in g  f a c to r .
A d ip o s ity  may m arkedly  in f lu e n c e  v a r i a b le s .  I t  i s  more c o r r e c t ,  
t h e r e f o r e ,  i n  th e  c o n s id e r a t io n  o f th e  norm al frequency  d i s t r i b u t i o n  
o f an a t t r i b u t e  to  exc lude  h e a l th y  ad ipose  in d iv id u a ls .  In  t h i s  way 
th e  t r u e  c h a r a c t e r i s t i c s  o f  a  v a r ia b le  in d ep e n d en t of th e  in f lu e n c e  
o f  w e igh t i s  more n e a r ly  a t t a i n e d .  In  t h i s  t h e s i s  th e re  a re  in s ta n c e s  
where a d ip o s i ty  per se d o es n o t ran k  fo r  e x c lu s io n .  N e v e r th e le s s ,  
i t  i s  p ru d e n t to  m a in ta in  th e  h y p o th es is  t h a t  a d ip o s i ty  i s  in h e r e n t ly  
p a th o lo g ic a l ,  A d e c is io n  to  exclude c e r t a in  a d ip o se  peop le  from  a 
norm al s e r i e s  r a i s e s  im m ediate  d i f f i c u l t i e s .  What i s  to  be th e  
c r i t e r i o n  f o r  ex c lu s io n ?  I  have answered t h i s  problem in  a  r a t h e r  
roundabou t m y . L a te r  i n  t h i s  th e s i s  i t  w i l l  be observed t h a t  
p ro v id ed  h e a l th y  women a re  l e s s  th an  25 p e r c e n t  over id e a l  w e ig h t a s  
e s tim a te d  from  A nderson 's  nomogram (G reene, 1 9 4 8 ), th e re  i s  no marked 
in c re a s e  i n  s y s to l i c  or d i a s t o l i c  b lood p re s s u re  means. Over 24 per 
c e n t  i d e a l  w eight f u r th e r  in c r e a s e  i s  p a r a l l e l e d  by s i g n i f i c a n t  r i s e  
i n  b lood  p re s s u re .  For t h i s  re a so n  h e a lth y  women more th a n  24 p e r c e n t 
over i d e a l  w eight a re  e x c lu d e d  from th e  p re s e n t  norm al s e r i e s .  There 
a re  no h e a l th y  men more th a n  24 per cen t over id e a l  w e ig h t, and th u s
none r e q u i r e  to  be e x c lu d ed . By t h i s  means th e re  a re  i n  t h i s  
s e c t io n  o f  th e  study  400 h e a l th y  men and 293 women vho may be 
term ed  f o r  b r e v i ty  n o n -a d ip o s e . I n a b i l i t y  to  o b ta in  a c c u ra te  
m easurem ents from c e r t a i n  o f  th e  X -ray f i lm s  r e s u l te d  in  t h e i r  
r e j e c t i o n .  C onsequen tly , a  f u r th e r  d e d u c tio n  i n  numbers to  363 
men and 250 non-ad ipose  women i s  made f o r  th o se  a t t r i b u t e s  
d e r iv e d  from  X -ray f i lm s .
METHODS.
The v a r ia b le s  were m easured a s  fo llo w s  : -
1 . H e ig h t and v je igh t.
H e ig h t and ^jeight w ere a s se sse d  w ith  th e  men and women w earin g  
a minimum o f  c lo th in g  and no foo tw ear. The w eighing machine was 
o f  th e  S te e ly a rd  p la tfo rm  ty p e  rea d in g  a c c u ra te ly  to  3 oz, (90 g .)  
w ith  a  h e ig h t  m easuring a tta c h m e n t. W eight was measured to  th e  
n e a r e s t  q u a r te r  pound (120 g .)  and h e ig h t  to  th e  n e a re s t  q u a r t e r  
o f  an in c h  (0*6 cm .),
2. Haem oglobin.
The haem oglobin was e s t im a te d  u s in g  a  s ta n d a rd  S a h li a p p a ra tu s .
3 . S y s t o l i c ,  d i a s t o l i c  I  and d i a s to l i c  I I  b lood  p re s s u re s .
A r t e r i a l  b lood p r e s s u re  was e s tim a te d  by th e  a u s c u l ta to ry  method
to  th e  n e a r e s t  even num ber, and a  m ercury manometer i-âth  s ta n d a rd  
c u f f  -ms u se d . S y s to l ic  b lo o d  p re s su re  was re c o rd ed  a t  th e  p o in t  
a t  which sounds were f i r s t  h e a rd ; d i a s to l i c  I  b lood  p re s su re  a t  th e  
p o in t  o f  sudden m u fflin g  w hich occurs p r io r  to  th e  d isa p p ea ran c e
o f  th e  sounds, and d i a s t o l i c  I I  b lood p r e s s u re  a t  th e  p o in t  o f 
d isa p p e a ra n c e  o f th e  so u n d s. The b lood  p re s s u re  o f each s u b je c t  
was ta k e n  on s e v e ra l  o c c a s io n s  and th e  l a s t  one no ted  i n  e v e ry  case  
was u sed  fo r  th e  pu rp o se  o f  a n a ly s is .  The b lood  p re s su re  re c o rd in g s  
w ere ta k e n  w ith  th e  p a t i e n t  ly in g  r e s te d  on an exam ination  couch.
4- C h est g i r t h .
The c h e s t  g i r th  was e s tim a te d  by means o f a c lo th  in c h  ta p e  
h e ld  i n  men a n te r io r ly  a t  th e  le v e l  o f th e  n ip p le s  and p o s t e r io r l y  
a t  th e  le t te r  an g les  o f  th e  sc a p u la e , and in  woman h o r i z o n ta l ly  a t
th e  l e v e l  o f th e  low er a n g le s  o f th e  s c a p u la e . Chest g i r t h
p ro v id e d  th re e  m easurem ents, nam ely, th o se  o f  maximum i n s p i r a t i o n  
and e x p i r a t io n ,  and th e  mean o f th e se  two v a lu e s .
5 . C h est ex pansion .
C h est expansion  i s  th e  d if fe re n c e  betw een th e  r e c o rd in g s  f o r  
c h e s t  g i r t h  a t  maximum i n s p i r a t i o n  and maximum e x p ir a t io n .
6 . P u lse  r a t e .
The p u lse  r a t e  i s  th e  number o f p u ls a t io n s  counted in  one
m inu te  w h ile  p a lp a tin g  th e  r a d i a l  a r t e r y  a t  th e  r i ^ t  w i s t ,  id .th
th e  p a t i e n t  ly in g  r e s t e d  on an exam ination  couch.
7 .  GriE.
The s tre n g th  o f  g r ip  was measured by means o f a  dynamom eter.
8 . X -ray  f ilm  m easu rem en ts.
X -ray  f ilm s  a re  u se d  e x te n s iv e ly  in  th e  p ro v is io n  o f m easu rab le  
d a ta  r e f e r a b l e  to  th e  c h e s t  and h e a r t .  The m easurements were a s se sse d  
t o  th e  n e a r e s t  m il l im e tr e  from X -ray f i lm s  ta k e n  in  th e  p o s te r o -
î a n t e r i o r  p o s i t io n  a t  a d is ta n c e  o f  two m e tres  w ith an ex p o su re  
o f  1 /2 5  second a t  300 m illia m p e re s . In  a l l  th e  f ilm s  from  which 
m easurem ents were o b ta in e d  th e  c a rd ia c  b o rd e r s  were c l e a r l y  d e fin e d . 
The Iq rpho tic  ang le  was d e r iv e d  from l a t e r a l  X -ray f i lm s  o f th e  
c h e s t .
F ig u re  1 shows th e  v a r io u s  l in e s  drawn w ith  p e n c il  on each  
p o s te r o - a n te r io r  X -ray  f i lm  and th e se  l i n e s  w r e  c o n s tru c te d  a s  
fo l lo w s . The upperm ost p o r t io n  o f th e  low er b o rder o f th e  p o s te r io r  
p a r t  o f  th e  f i r s t  r i b  was talcen a s  th e  s u p e r io r  l im i t  o f th e  th o ra x . 
Wliere th e  second r i b  was a t  a  h ig h e r  l e v e l  th an  th e  f i r s t  r i b  because 
o f  k y p h o s is  th e  second r i b  was used  in s t e a d  o f th e  f i r s t  r i b ,  A 
l i n e  was d r a w  c o n n e c tin g  th e  su p e r io r  l i m i t s  o f the  th o ra x  on th e  
r i g h t  and l e f t  s id e s .  A m id -v e r t ic a l  l i n e  w s  drawn d o w w ard s  to  
i n t e r s e c t  t h i s  h o r i z o n ta l  l in e  and was c o n tin u ed  do w  to  th e  l e v e l  
o f th e  lowerm ost c o s to -p h re n ic  an g le . H o r iz o n ta l  l i n e s  w ere drawn 
t o  i n t e r s e c t  th e  m id - l in e  o f  the  th o ra x  from  th e  h ig h e s t  p o in ts  o f 
e ach  l a t e r a l  h a l f  o f  th e  diaphragm , and from  th e  l a t e r a l  c o s to -p h re n ic  
a n g le s .  The d is ta n c e s  talcen v e r t i c a l l y  i n  th e  m id -lin e  betw een  th e  
h o r i z o n ta l  p lane o f  th e  th o ra c ic  i n l e t  and th e  le v e l  o f  th e  h ig h e s t  
p a r t  o f  each l a t e r a l  h a l f  o f  th e  diaphragm  (AE and AF) were reg a rd ed  
a s  th e  v e r t i c a l  h e ig h t s  o f  th e  r i g h t  and l e f t  h a lv e s  o f th e  th o ra x .
The h e ig h ts  o f th e  l e f t  and r i g h t  h a lv e s  o f  th e  dome o f  th e  diaphragm  
w ere s im i la r ly  d e te rm in e d , w ith  th e  v e r t i c a l  d is ta n c e  b e in g  betw een 
th e  l e v e l  o f the  h ig h e s t  p a r t  o f each dome and th e  l e v e l  o f  th e  
c o rre sp o n d in g  l a t e r a l  c o s to -p h re n ic  a n g le  (FT and FB).
The maximum t r a n s v e r s e  d iam eter o f  th e  c h e s t (RS) was m easured 
from  th e  in n e r  s u r f a c e s  o f  th e  r i b s  on th e  r i g h t  and l e f t  s i d e s ,  
s u p e r io r  to  th e  c o s t a l  a ttach m en t o f  th e  d iaphragn  a t  t h a t  p o in t  
w here th e  id.dth o f th e  c h e s t  i s  g r e a t e s t .
The f r o n ta l  a re a  o f  th e  th o rax  was m easured w ith  a  p la n im e te r  
o a l l i b r a t e d  in  sq u are  c e n tim e tre s . Commencing a t  th e  r i g h t  
c o s to -p h re n ic  ang le  (G) th e  l in e  fo llo w ed  by the  p la n im e te r  was
(1) upw ards along th e  i n t e r n a l  a s p e c t  o f th e  r i b s  on th e  r i g h t  s id e ,
(2) to  th e  o p p o site  s id e  a long  th e  h o r i z o n ta l  l in e  jo in in g  th e  
s u p e r io r  l im i ts  o f th e  r i g h t  and l e f t  h a lv e s  o f th e  th o r a x ,  (3) 
downwards along th e  i n t e r n a l  a sp e c t o f  th e  r i b s  on th e  l e f t  s id e  
o f  th e  c h e s t  to  th e  l e f t  c o s to -p h re n ic  a n g le  (H ), and (4-) to  th e  
r i g h t  a long  th e  m arg in  o f  th e  l e f t  dome o f  th e  diaphragm , th e  lo tje r 
m arg in  o f the  c a rd ia c  s i lh o u e t te  and th e  m argin o f th e  r i g h t  dome 
o f  th e  diaphragm  to  re a c h  th e  p o in t o f  commencement (G) . I t  i s  to  
be n o te d  th a t  in  w r i t in g  about th e  movement o f th e  p la n im e te r  to
r i g h t  o r to  l e f t  t h i s  i s  in  term s o f  th e  r i g h t  or l e f t  s id e s  o f th e
c h e s t  on th e  X -ray f i lm ,  and n o t in  te rm s o f  th e  r i g h t  or l e f t
s id e s  o f  th e  r e a d e r .
The long d iam e te r  o f th e  h e a r t  i s  r e p re s e n te d  by a l i n e  drawn 
from  th e  lowermost p a r t  o f  th e  c a rd ia c  s i lh o u e t te  to  j o in  th e  no tch  
s e p a r a t in g  the  r i g h t  a u r i c u la r  and r i g h t  v a s c u la r  shadows.
The t ra n s v e rs e  d ia m e te r  o f th e  h e a r t  was measured a s  fo llo w s . 
One edge o f the  r i g h t  a n g le  o f a  la rg e  t r a n s p a re n t  s e t - s q u a r e  i s  
a p p l ie d  t o  th e  v e r t i c a l  l i n e  on th e  X -ray  f i lm  and a long  th e  o th e r
edge a t r a n s p a re n t  two f o o t  r u l e r  i s  p la c e d  h o r iz o n ta l ly .  The 
s e t “ Square  i s  moved a lo n g  th e  r u l e r  ^ s upper b o rd e r  u n t i l  th e  
v e r t i c a l  m argin o f th e  s e t - s q u a r e  i s  in  l i n e  m th  th e  outm ost 
p a r t  o f  th e  r i g h t  b o rd e r  o f  th e  h e a r t .  The s e t-sq u a re  i s  h e ld  
f i rm ly  i n  t h i s  p o s i t io n  and th e  r u le r  moved u n t i l  th e  10 cm. m ark 
i s  in  l i n e  w ith  th e  v e r t i c a l  edge of th e  s e t - s q u a r e .  The r u l e r  
i s  now h e ld  in  p lace  and th e  s e t- s q u a re  s l i d  t o  the  r i g h t  u n t i l  
i t s  v e r t i c a l  edge c o in c id e s  w ith  th e  outm ost p a r t  o f th e  l e f t  
b o rd e r  o f th e  h e a r t .  The f ig u r e  on th e  r u l e r  im m ediately  below  
th e  v e r t i c a l  edge o f th e  s e t - s q u a re  l e s s  10 cm. i s  th e  maximum 
t r a n s v e r s e  d iam eter o f  th e  h e a r t .
The a re a  o f th e  c a r d ia c  s i lh o u e t te  was m easured w ith  a  p la n im e te r  
o a l l i b r a t e d  in  square  c e n t im e tr e s .  The d o t te d  p a r t  o f th e  o u t l in e  
o f  th e  c a rd ia c  s i lh o u e t te  a s  shorn  in  F ig u re  1 r e p re s e n ts  th e  p a r t  
com pleted  i n  f re e  hand on th e  X -ray  f i lm .
L a te r a l  X -ray f i lm s  o f  c h e s t  were u sed  t o  measure th e  k y p h o tic  
a n g le . A s t r a ig h t  l i n e  was drawn doimwards th rough  th e  m id -p o in ts  
o f  th e  a n t e r io r  m arg ins of th e  second  and t h i r d  th o r a c ic  v e r te b ra e . 
Another s t r a i g h t  l i n e  T-rns d r a m  upw ards th rough  th e  m id -p o in ts  of 
th e  a n te r io r  m arg in s o f th e  1 2 th  and 11th  th o ra c ic  v e r te b ra e . These 
two l in e s  a lw ays i n t e r s e c t  and th e  su p e r io r  an g le  form ed by th e  
i n t e r s e c t io n  o f  th e s e  l in e s  i s  re c o rd e d  as  th e  k y p h o tic  angle and 
i s  measured in  d e g re e s .
IV
RESULTS.
E x cep t f o r  th e  long  h e a r t  d iam ete r and d i a s t o l i c  I I  b lood 
p r e s s u r e ,  F ig u re s  2 to  18 a r e  p re sen te d  to  show th e  means o f  th e  
v a r ia b le s  by f iv e  y ea r age groups fo r  men and women to g e th e r  w ith  
th e  f i t t e d  re g re s s io n  l i n e s .  The e q u a tio n s  from  vAiich th e se  
r e g r e s s io n  l i n e s  a re  d e r iv e d  a re  reco rded  in  th e  t e x t  w ith  th e  
c o r r e l a t io n  c o e f f i c i e n t s .  For th e  e q u a tio n s  age i s  in  com pleted  
y e a r s ,  and th e  c o r r e la t io n  c o e f f i c i e n t s  a re  d en o ted  by th e  l e t t e r  
r . The s ig n if ic a n c e  o f  each  c o r r e la t io n  c o e f f i c i e n t  in  t h i s  
s e c t io n  i s  a s se s s e d  w ith  r e f e r e n c e  to  Table 7 .6 * 1  (p. 174) in  
S t a t i s t i c a l  Methods by S n ed eco r. This T able p re s e n ts  c o r r e l a t io n  
c o e f f i c i e n t s  a t  th e  5 p e r c e n t  and one pe r c e n t  l e v e l  o f s ig n i f ic a n c e  
i n  r e s p e c t  o f  deg rees o f  freedom . C o r re la tio n  c o e f f i c i e n t s  s i g n i f i c a n t  
a t  th e  5 p e r  c en t le v e l  a re  deno ted  by x  and th o se  s i g n i f i c a n t  a t  
th e  one p e r  c e n t  l e v e l  by x  -x. Where th e r e  was doubt co n ce rn in g  
th e  l i n e a r  c h a ra c te r  o f th e  r e g re s s io n  of a  v a r i a b le  on age , th e  
s ig n i f ic a n c e  o f th e  d e v ia t io n s  o f th e  means o f  th e  v a r ia b le  from  
l i n e a r i t y  was te s te d  by u s in g  a n a ly s is  o f v a r ia n c e .  There were 
no s i g n i f i c a n t  d e p a r tu re s  from  l in e a r i t y .  In  a d d i t io n ,  T ab le s  1 
to  25 show th e  means, s ta n d a rd  d e v ia tio n s  and c o e f f i c i e n t s  o f 
v a r i a t io n  o f  th e  s e v e ra l  v a r i a b le s  fo r  men and women by f iv e  y e a r  
age g ro u p s. The s ta n d a rd  d e v ia t io n  m easures th e  a b so lu te  v a r i a b i l i t y  
and th e  c o e f f i c i e n t  o f  v a r i a t i o n  th e  r e l a t i v e  v a r i a b i l i t y .  The 
v a r io u s  a t t r i b u t e s  a r e  p re sen te d  in  t h e i r  approxim ate o rd e r  o f 
r e l a t i v e  v a r i a b i l i t y  a s  fo llo w s : -
1. HEIGHT.
MEN H eigh t ( i n . )  = 69*414 -  0*054^57 age
WOMEN H eig h t ( i n . )  = 66-509 -  0*084571 age
From th ese  e q u a t io n s  a re  d e riv e d  th e  f i t t e d  r e g r e s s io n  
l i n e s  i n  F igure  2.
MEN r  = -  0*1421 X %
WOMEN r  = -  0*2200 k s
These c o r r e la t io n  c o e f f i c i e n t s  i n d ic a t e  t h a t  th e re  i s  a  
s i g n i f i c a n t  d ecrease  i n  th e  h e ig h t o f men and women ivith  a g e .
The p re d ic te d  h e ig h t  o f  men d im in ish es  from  66*1 in .  a t  60 y e a r s
t o  64*5 in .  a t  89 y e a r s ,  and th e  c o rre sp o n d in g  v a lu e s  f o r  women 
a t  th e  same ages a re  61*4 in .  and 59*0 in .  r e s p e c t iv e ly .  Thus 
i n  th e  30 y e a rs  p e r io d  men show a  r e d u c t io n  in  h e ig h t o f 1*6 in ,  
com pared w ith  2*4 in .  f o r  women.
The a b so lu te  v a r i a b i l i t y  i s  s im i la r  f o r  men and women and 
shows l i t t l e  change w ith  age. The r e l a t i v e  v a r i a b i l i t y  i s  com parable 
f o r  men and women; i s  th e  most m oderate o f  a l l  th e  v a r i a b le s  under 
c o n s id e r a t io n ,  and t a k e s  f i r s t  p lac e  in  T ab le  26.
2. LONG HEART DIAMETER.
The means o f  th e  lo n g  h e a r t  d ia m e te r  f o r  men and women show 
no s i g n i f i c a n t  v a r i a t i o n  w ith  age and, t h e r e f o r e ,  r e g r e s s io n  e q u a tio n s  
a re  n o t  p re sen te d . At a l l  ages th e  a v e rag e  long h e a r t  d ia m e te r  o f
men o f app rox im ate ly  14 cm, i s  about one cm, g re a te r  th a n  t h a t  fo r
women (T able 2 ).
The a b so lu te  v a r i a b i l i t y  i s  s im i la r  f o r  men and women and 
shows l i t t l e  change w ith  ag e . The r e l a t i v e  v a r i a b i l i t y  i s  com parable
f o r  men and women and i s  e x c e e d in g ly  m oderate occupying second 
p o s i t io n  i n  T able 26.
3 . TRANSVERSE DIAMETER OF CHEST.
MEN T ransverse  d ia m e te r  o f c h e s t  (cm .) = 29*862 -  0*021714 age
WOMEN T ran sv erse  d ia m e te r  o f c h e s t  (cm .) = 29*964 ~ 0*082857 age
From th e s e  e q u a tio n s  a r e  d e riv e d  the  f i t t e d  re g re s s io n  l i n e s  
i n  F ig u re  3«
MEN r  = -  0*1047
WOMEN r  = -  0*2392 3€ s
These c o r r e la t io n  c o e f f i c i e n t s  in d ic a te  t h a t  th e re  i s  a  d e c re a s e  
i n  th e  t r a n s v e r s e  d iam ete r o f  c h e s t  x-dth a g e , A d ecrease  which i s  
s i g n i f i c a n t  o n ly  fo r  xmmen. The p re d ic te d  t r a n s v e r s e  d iam ete r o f  c h e s t  
d im in ish e s  from 28*6 cm. a t  60 y e a rs  to  27*9 cm. a t  89 y e a rs  f o r  men, 
and th e  co rre sp o n d in g  v a lu e s  f o r  women a t  th e  same ages a re  25*0 cm. 
and 22*6 cm, r e s p e c t iv e ly .  Thus in  th e  30 y e a r s  p e rio d  men show a 
re d u c t io n  i n  tra n s v e rs e  d ia m e te r  o f  c h e s t o f  0*7 cm. compared w ith  
2*4 cm, f o r  x^oraen.
The a b s o lu te  v a r i a b i l i t y  i s  s im ila r  f o r  men and women and shows 
l i t t l e  change xd th  age. The r e l a t i v e  v a r i a b i l i t y  i s  com parable f o r  
men and women, and i s  in  t h i r d  p o s i t io n  in  T ab le  26,
4 . CARDIOTHORAGIG RATIO.
MEN G a rd io th o ra c ic  r a t i o  = 0*2826 + 0*00234^ age
WOMEN G a rd io th o ra c ic  r a t i o  = 0*3881 + 0*001714 age
From th e s e  e q u a tio n s  a r e  d e riv e d  th e  f i t t e d  re g re s s io n  l i n e s  
i n  F ig u re  4*
MEN r  = 0.3111 X s  WOMEN r  = 0.3525 x  x
These c o r r e la t io n  c o e f f i c i e n t s  in d ic a te  t h a t  th e re  i s  a  
s i g n i f i c a n t  in c re a s e  in  th e  G a rd io th o ra c ic  r a t i o  f o r  men and women 
w ith  a g e . The p re d ic te d  c a rd io th o ra c ic  r a t i o  f o r  men in c r e a s e s  
from 0*4231 a t  60 y e a rs  to  0*4910 a t  89 y e a r s ,  and th e  co rre sp o n d in g  
v a lu e s  f o r  women a t  th e  same a g es  a re  0*4909 and 0*5406 r e s p e c t iv e ly .  
Thus in  th e  30 y e a rs  p e r io d  men show an in c r e a s e  in  th e  c a r d io th o r a c ic  
r a t i o  o f  0*0679 compared v d th  0*0497 fo r  women.
The a b s o lu te  v a r i a b i l i t y  i s  s im ila r  f o r  men and women and shows 
l i t t l e  change w ith  age. The r e l a t i v e  v a r i a b i l i t y  i s  com parable f o r  
men and women, and w ith  an approxim ate  v a lu e  o f  7*7 i s  e x c e e d in g ly  
m oderate  occupying fo u r th  p o s i t io n  in  Table 26.
5. TRANSVERSE DIAMETER OF HEART.
MEN T ra n sv e rse  d iam ete r o f  h e a r t  (cm.) = 9*102 h* 0*050857 age 
WOMEN T ra n sv e rse  d iam eter o f  h e a r t  (cm.) = 12*002 + 0*002857 age 
From th e s e  e q u a tio n s  a re  d e r iv e d  th e  f i t t e d  r e g r e s s io n  l in e s  
i n  F igure 5.
MEN r  = 0*2788 x  x  WOMEN r  = 0*0237
These c o r r e l a t i o n  c o e f f i c i e n t s  in d ic a te  t h a t  th e r e  i s  an in c re a s e  
i n  th e  t r a n s v e r s e  d iam eter o f  h e a r t  w ith  ag e , and t h a t  th e  in c re a s e  i s  
s ig n i f i c a n t  o n ly  f o r  men. The p r e d ic te d  t r a n s v e r s e  d iam ete r o f h e a r t  
f o r  men in c r e a s e s  from 12*1 cm. a t  60 y ea rs  to  13*6 cm. a t  89 y e a r s ,  
and the  c o rre sp o n d in g  v a lu e s  f o r  women a t  th e  same ag es  a re  12*2 cm. 
and 12*3 cm. r e s p e c t iv e ly .  Thus in  th e  30 y e a rs  p e r io d  men show an 
in c re a s e  in  th e  t r a n s v e r s e  d ia m e te r  o f  h e a r t  o f 1*5 cm. compared xd.th
0 .1  cm. fo r  women.
The a b so lu te  v a r i a b i l i t y  i s  s im ila r  f o r  men and women and shows 
l i t t l e  change w ith  age. The r e l a t i v e  v a r i a b i l i t y  i s  s l i g h t l y  g r e a te r  
f o r  men th a n  i t  i s  fo r  women, and fo r  th e  se x e s  i s  ex ceed in g ly  
m oderate occupying f i f t h  p o s i t io n  in  T able 26.
6. CHEST GIRTH.
The th r e e  c r i t e r i a  o f  c h e s t  g i r th  a re  s im i la r .  I t  i s  s u f f i c i e n t ,  
t h e r e f o r e ,  to  co n sid er mean c h e s t  g i r th  a lo n e .
MEN Mean c h e s t  g i r t h  ( in . )  = 37" 045 -  0*017714 age
WOMEN Mean c h e s t  g i r t h  ( in .)  = 41*431 -  0*106857 age
From th e s e  e q u a tio n s  a re  d e riv ed  th e  f i t t e d  re g re s s io n  l i n e s  
i n  F ig u re  6 .
MEN r  = -  0*0448
WOMEN r  = -  0*2736 x  x
These c o r r e la t io n  c o e f f i c i e n t s  in d ic a te  t h a t  th e re  i s  a d e c re a se  
i n  th e  mean c h e s t g i r th  w ith  a g e , and t h a t  th e  d ec rea se  i s  s i g n i f i c a n t  
on ly  f o r  women. The p r e d ic te d  mean c h e s t  g i r t h  f o r  men d im in ish e s  
from 36*0 i n .  a t  60 y e a r s  to  35*5 in .  a t  89 y e a r s ,  and th e  c o rre sp o n d in g
v a lu e s  f o r  women a t  th e  same ag es a re  35*0 i n .  and 31*9 in .  r e s p e c t iv e ly .
Thus in  th e  30 y ea rs  p e r io d  men shoxf a  r e d u c t io n  in  mean c h e s t  g i r t h  
o f  0*5 i n ,  compared w ith  3*1 i n .  fo r  women.
The a b s o lu te  v a r i a b i l i t y  i s  s im ila r  f o r  men and women and shows 
no c o n s i s t e n t  tre n d  i f i th  ag e . The r e l a t i v e  v a r i a b i l i t y  i s  com parable 
f o r  men and women, and i t  i s  m oderate occupying  seventh  p o s i t io n  in  
T able  26.
7 . DIASTOLIC I  BLOOD PRESSURE.
MEN D ia s to l ic  (nun. Hg.) -  80*776 + 0*075428 age
WOMEN D ia s to l ic  (nun. Hg.) = 68*093 + 0*263428 age
From th e se  e q u a tio n s  a re  d e riv e d  th e  f i t t e d  re g re s s io n  l i n e s  
i n  F ig u re  7 .
MEN r  = 0*0612
WOMEN r  =: 0*2216 x  x
These c o r r e la t io n  c o e f f i c i e n t s  in d ic a te  t h a t  th e re  i s  an in c re a s e  
i n  th e  d i a s t o l i c  I  b lood  p re s s u re  w ith  a g e , and th a t  th e  in c r e a s e  i s  
s i g n i f i c a n t  on ly  f o r  women. The p re d ic te d  d i a s t o l i c  I  b lo o d  p re s s u re  
f o r  men in c r e a s e s  from 85*3 mm. a t  60 y e a r s  to  87*5 mm. a t  89 y e a r s ,  
and th e  co rresp o n d in g  v a lu e s  a t  th e  same ag es  f o r  women a re  83*9 mm. 
and 91*5 mm. r e s p e c t iv e ly .  Thus i n  th e  30 y e a r s  p e rio d  men show 
an in c r e a s e  i n  d i a s t o l i c  I  b lo o d  p re ssu re  o f 2*2 mm. compared w ith  
7*6 mm. fo r  women.
The a b so lu te  v a r i a b i l i t y  i s  s im ila r  f o r  men and women, and shows 
a s l i g h t  in c re a s e  w ith  ag e . The r e l a t i v e  v a r i a b i l i t y  i s  com parable
f o r  men and women and shows a  s l i g h t  v a r i a t i o n  m th  age. The r e l a t i v e
v a r i a b i l i t y  i s  m oderate occupying  n in th  p o s i t io n  in  Table 26.
8 . HAEMOGLOBIN.
MEN Haemoglobin % -  100*324 -  0*155428 age
WOMEN Haemoglobin % = 94*405 -  0*114285 age
(100 p e r c e n t  = 14 g. per 100 c . cm.)
From th e se  e q u a tio n s  a re  d e riv ed  th e  f i t t e d  re g re s s io n  l i n e s  
i n  F ig u re  8.
MEN r  =: -  0*1387 x  x
WOMEN r  -  -  0*1100
These c o r r e la t io n  c o e f f i c i e n t s  in d ic a te  t h a t  th e re  i s  a  d e c re a se  
i n  th e  haem oglobin  w ith  a g e , and th a t  th e  d e c re a se  i s  s i g n i f i c a n t  
only fo r  men. The p r e d ic te d  haem oglobin f o r  men d ec rea ses  from  
12-7 g. a t  60 y e a rs  to  12*1 g . a t  89 y e a r s ,  and th e  c o rre sp o n d in g
v a lu e s  a t  th e  same ages f o r  women a re  12-3 g . and 11-8 g. r e s p e c t iv e ly .
Thus in  th e  30 y e a rs  p e rio d  men show a  d e c re a se  i n  haem oglobin o f  
0-6 g, compared w ith  0*5 g. f o r  women.
The a b s o lu te  v a r i a b i l i t y  i s  s im ila r  fo r  men and women, and shows 
l i t t l e  change w ith  age. The r e l a t i v e  v a r i a b i l i t y  i s  com parable f o r  
men and women, and i s  m odera te  occupying t e n th  p o s i t io n  in  T ab le  26.
9 , CARDIOTHORAGIG AREA RATIO.
MEN C a rd io th o ra c ic  a r e a  r a t i o  = 0-1122 + 0-001237 age
WOMEN C a rd io th o ra c ic  a re a  r a t i o  = 0-1721 + 0-000791 age 
From th e s e  e q u a tio n s  a re  d e riv e d  th e  f i t t e d  re g re s s io n  l i n e s  
i n  F ig u re  9-
MEN r  = 0-3253 X X
WOMEN r  = 0-2610 x  x
These c o r r e la t io n  c o e f f i c i e n t s  in d ic a te  t h a t  th e re  i s  an in c r e a s e  
i n  th e  c a rd io th o ra c ic  a re a  r a t i o  o f men and women w ith  age. T h is  
in c re a s e  i s  s i g n i f ic a n t  f o r  men and women. The p re d ic te d  c a rd io th o r a c ic  
a re a  r a t i o  f o r  men in c r e a s e s  from  O-I864 a t  60 y e a r s  to  0-2222 a t  89 
y e a i 's , and th e  co rresp o n d in g  v a lu e s  a t  th e  same ages fo r  women a r e  
0-2196 and 0*2425 r e s p e c t iv e ly .  Thus in  th e  30 y e a rs  p e rio d  men show
an in c re a s e  in  c a r d io th o r a c ic  a re a  r a t i o  o f  0-0358 compared w ith  
0*0229 fo r  women.
The a b so lu te  v a r i a b i l i t y  i s  s im i la r  fo r  men and women, and 
shows a  s l i ^ t  in c r e a s e  w ith  age. The r e l a t i v e  v a r i a b i l i t y  i s  
com parable fo r  men and women w ith in  th e  age range 60 to  74 y e a rs .
Over 74 y e a rs  men show a  r e l a t i v e  v a r i a b i l i t y  which i s  somexdiat 
g r e a t e r  th an  t h a t  f o r  women,
10 . HEIGHT OF LEFT HEMITHORAX.
MEN H eigh t o f  l e f t  hem itho rax  (cm.) = 29*562 -  0*053714 age
WOMEN H eig h t o f  l e f t  hemi th o ra x  (cm.) = 22*383 “ 0*004000 age
From th e se  e q u a t io n s  a re  d e r iv e d  th e  f i t t e d  r e g r e s s io n  l in e s  
i n  F ig u re  10.
MEN r  = -  0*1552 x  x
Women r  = -  0*0145
These c o r r e l a t i o n  c o e f f i c i e n t s  in d ic a te  t h a t  th e r e  i s  a  d e c rea se  
i n  th e  h e ig h t  o f  th e  l e f t  hemi th o ra x  w ith  a g e , and t h a t  th e  d e c rea se  
i s  s ig n i f i c a n t  f o r  men. The p r e d ic te d  h e ig h t o f th e  l e f t  hemi th o ra x  
f o r  men d e c re a s e s  from  26*3 cm. a t  60 y e a rs  to  24*8 cm. a t  89 y e a r s ,  
and  the  c o rre sp o n d in g  v a lu e s  a t  th e  same ages f o r  women a re  22*1 cm, 
and 22*0 cm. r e s p e c t iv e ly .  Thus i n  th e  30 y e a rs  p e r io d  men show a  
d e c rea se  i n  h e ig h t  o f  th e  l e f t  hemi th o ra x  o f 1*5 cm. compared m th  
0*1 cm. fo r  women.
The a b s o lu te  v a r i a b i l i t y  i s  s im i la r  fo r  men and women, and shows 
l i t t l e  change w ith  age. The r e l a t i v e  v a r i a b i l i t y ,  a p a r t  from th e  
age group 85 to  89 y e a r s ,  i s  s im i la r  fo r  men and women, and o c cu p ie s  
tw e lth  p o s i t io n  in  T able 26.
11. HEIGHT OF RIGHT HEMITHORAX.
MEN H eigh t o f  r i g h t  hemi th o ra x  (cm .) = 27*133 « 0*040000 age 
WOMEN H eigh t o f  r i g h t  hemi th o ra x  (cm .) ~ 20*102 -  0-002857 age 
From th e s e  e q u a tio n s  a r e  d e riv e d  th e  f i t t e d  re g re s s io n  l i n e s  
i n  F ig u re  10.
MEN r  = -  0*1156 x
Women r  = -  0*0099
These c o r r e la t io n  c o e f f i c i e n t s  in d ic a te  t h a t  th e re  i s  a  d e c re a se  
i n  th e  h e ig h t  o f th e  r i g h t  hemi th o ra x  w ith  a g e , and th a t  th e  d e c re a s e  
i s  s i g n i f i c a n t  on ly  fo r  men a t  th e  5 per c e n t  l e v e l .  The p r e d ic te d  
h e ig h t o f  th e  r i g h t  hemi th o ra x  f o r  men d e c re a se s  from 24*7 cm. a t  60 
y e a rs  to  23*6 cm. a t  89 y e a r s ,  and th e  co rre sp o n d in g  v a lu e s  a t  th e  
same ages f o r  women a re  20*3 cm. and 20*3 cm. r e s p e c t iv e ly .  Thus i n  
th e  30 y e a r s  p e r io d  men show a  d e c rea se  in  h e ig h t  o f  th e  r i g h t  
hemi th o ra x  o f  1*1 cm. compared m t h  0*0 cm. f o r  women.
The a b s o lu te  v a r i a b i l i t y  f o r  men shows an in c re a s e  w ith  a g e ,
w hile  th e r e  i s  no change m th  age f o r  women. The r e l a t i v e  v a r i a b i l i t y  
fo r  men shows an in c re a s e  w ith  a g e , which i s  n o t  a p p a re n t f o r  women.
The r e l a t i v e  v a r i a b i l i t y  i s  i n  t h i r t e e n th  p o s i t io n  in  Table 26.
12. AREA OF CARDIAC SILHOUETTE.
MEN A rea o f c a rd ia c  s i l h o u e t t e  (sq . cm .) = 101*138 + 0*325714 age
WOMEN A rea o f c a rd ia c  s i l h o u e t t e  (sq . cm.) -  109*862 -  0*045714 age
From th e s e  eq u a tio n s  a re  d e r iv e d  th e  r e g r e s s io n  l in e s  f i t t e d  
i n  F igu re  11.
MM r = + 0*0867
WOMEN r  = -  0*0322
These c o r r e l a t io n  c o e f f i c i e n t s  i n d ic a te  th a t  any v a r i a t i o n  
i n  th e  a re a  o f  th e  c a rd ia c  s i lh o u e t te  o f  men and women w ith  age i s  
n o t  s ig n i f i c a n t .  The p re d ic te d  a re a  o f  th e  c a rd ia c  s i l h o u e t t e  
f o r  men i s  120*7 sq . cm. a t  60 y e a rs  and 130*1 sq . cm. a t  89 y e a rs ,  
and  th e  co rre sp o n d in g  v a lu e s  f o r  women a t  th e  same a g es  a re  107*1
s q . cm. and 105*8 sq . cm. r e s p e c t iv e ly .  Thus in  th e  30 y e a r s
p e r io d  men show an  in c r e a s e  o f 9*4 sq* cm. i n  th e  a re a  o f  th e  c a rd ia c  
s i lh o u e t t e  compared w ith  a  d ec rea se  o f  1*3 sq. cm. f o r  women.
The a b so lu te  and r e l a t i v e  v a r i a b i l i t i e s  a re  somewhat g re a te r  
f o r  men th an  th ey  a re  f o r  women, and i n  b o th  sexes th e s e  v a r i a b i l i t i e s
show an in c re a se  w ith  age. The r e l a t i v e  v a r i a b i l i t y  i s  fo u r te e n th
i n  p o s i t io n  i n  T ab le  26 and i s  m o d era te .
13 . DIASTOLIC I I  BLOOD PRESSURE.
The d is c re p a n c ie s  between th e  num bers o f men and women in  the  
age groups compared w ith  those  fo rm ing  th e  t o t a l  s e r i e s  a r e  due to  
t h e  e x is te n c e  o f in d iv id u a ls  in  idiom sounds e x is t  doim t o  z e ro  
r e a d in g  on th e  m ercury  manometer. F or t h i s  rea so n  p a r t i c u l a r l y
I  r e g a rd  d i a s t o l i c  I  a s  th e  c r i t e r i o n  o f  choice  fo r  e s t im a t in g  
d i a s t o l i c  blood p r e s s u r e .  C onsequen tly  d i a s to l i c  I I  i s  co n sid ered  
b r i e f l y ,  and i s  o n ly  in c lu d e d  fo r  co m p le ten ess.
There i s  l i t t l e  in c re a s e  i n  th e  av erag e  v a lu es o f  d i a s t o l i c
I I  b lood  p re s su re  w ith  age fo r  men and women.
The a b so lu te  v a r i a b i l i t y  i s  s im i la r  f o r  men and women, and
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in c r e a s e s  i-d.th age. The r e l a t i v e  v a r i a b i l i t y ,  idiich i s  com parab le  
f o r  th e  sex es  and in c r e a s e s  m t h  ag e , i s  f i f t e e n t h  in  p o s i t io n  in  
T ab le  26. While th e  r e l a t i v e  v a r i a b i l i t y  i s  m oderate i t  i s ,  
n e v e r th e le s s ,  g re a te r  th a n  t h a t  f o r  d i a s t o l i c  I  blood p r e s s u re .
U .  SYSTOLIC BLOOD PRESSURE.
MEN S y s to lic  b lo o d  p re s su re  (mm. H g.) = 113*240 + 0*656571 age
WOMEN S y s to lic  b lo o d  p re s su re  (ram. H g.) = 98*052 + 0*982857 age
Prom th e se  e q u a tio n s  a re  d e riv ed  th e  f i t t e d  re g re s s io n  l i n e s  
i n  F ig u re  7 .
MEN r  = 0*2054 % ^
WOMEN r  = 0*2913 % x
T hese c o r r e la t io n  c o e f f i c i e n t s  in d ic a te  t h a t  th e re  i s  a  
s i g n i f i c a n t  in c re a s e  i n  th e  s y s to l i c  b lo o d  p re s su re  o f men and 
women w ith  age. The p r e d ic te d  s y s to l i c  b lo o d  p re ssu re  o f men 
in c r e a s e s  from 152-6 mm. a t  60 y e a rs  to  171*7 mm. a t  89 y e a r s ,  
and th e  co rrespond ing  v a lu e s  fo r  women a t  th e  same ages a r e  157*0
mm. and 185*5 mm. r e s p e c t iv e ly .  Thus in  th e  30 y ea rs  p e r io d  men
show an in c re a s e  i n  s y s t o l i c  b lood  p re s s u re  o f  19*1 mm. com pared 
w ith  28*5 mm. fo r  women.
A p a rt from age g roup  60 to  64 y e a rs  th e  a b so lu te  v a r i a b i l i t y
i s  s i m i l a r  fo r  th e  s e x e s , and th e  marked d i s p a r i t y  no ted  i n  t h i s
age g roup  may be re g a rd e d  a s  f o r tu i to u s .  There i s  no c o n s i s t e n t  
t r e n d  w ith  age. The r e l a t i v e  v a r i a b i l i t y  i s  on th e  whole com parable 
f o r  men and women, and can  be reg a rd ed  a s  q u i te  la rg e  b e in g  in  
s ix te e n th  p o s i t io n  i n  T ab le  26.
15. GRIP.
MEN R igh t hand (p re s s u re  in  pounds) = 151*259 -  0*904571 age
WOMEN R igh t hand (p re s s u re  i n  pounds) = 94-145 -  0-379047 age
MEN L e f t  hand (p re s s u re  in  pounds) -  141*150 -  0*813333 age
WOMEN L e f t  hand (p re s s u re  in  pounds) = 94*869 -  0*445142 age
Prom th e se  e q u a t io n s  a re  d e riv e d  th e  f i t t e d  re g re s s io n  l i n e s  
i n  F ig u re  12.
MEN r  -  -  0*5162 X X R igh t hand
WOMEN r  = -  0*3300 x  x  R igh t hand
MEN r  = “ 0*4672 s  X L e f t  hand
WOMEN r  = -  0*3977 x  x  L e f t  hand
These c o r r e la t io n  c o e f f i c i e n t s  in d ic a t e  t h a t  th e re  i s  a 
s i g n i f i c a n t  d ecrease  i n  th e  power o f  th e  g r ip  fo r  th e  r i g h t  and 
l e f t  hands o f  men and women. The p r e d ic te d  power o f th e  g r ip  o f 
th e  r i g h t  hand o f men d e c re a se s  from  97*0 lb ,  a t  60 y e a r s  to  70-7 lb .  
a t  89 y e a r s ,  and th e  co rresp o n d in g  v a lu e s  a t  th e  same ag es  fo r  
women a re  71*4 Ih .  and 60*4 lb .  r e s p e c t iv e ly .  The p r e d ic te d  
power o f th e  g r ip  o f  th e  l e f t  hand o f  men d e c re a se s  from  92*3 lb . 
a t  60 y e a rs  to  68*8 l b .  a t  89 y e a r s ,  and th e  c o rre sp o n d in g  v a lu es  
a t  th e  same ages f o r  women a re  68*2 l b .  and 55*2 lb .  r e s p e c t iv e ly .  
Thus i n  th e  30 y e a r s  p e rio d  men show a  decrease  i n  th e  power o f 
th e  r i g h t  and l e f t  hands o f 26*3 l b .  and 23*5 lb ,  r e s p e c t iv e ly .
The co rrespond ing  d e c re a se s  in  th e  power o f g r ip  f o r  women a re  
11*0 lb .  and 13*0 l b .  r e s p e c t iv e ly .
The a b so lu te  v a r i a b i l i t y  o f  th e  power o f th e  g r ip  o f  th e  
l e f t  hand i s  s im i l a r  to  t h a t  o f th e  r i g h t  hand; f o r  b o th  hands
i t  i s  g r e a te r  f o r  men th a n  i t  i s  fo r  women, and in  bo th  sexes 
i t  d e c re a s e s  id-th in c re a s e  i n  ag e .
The r e l a t i v e  v a r i a b i l i t i e s  o f  the  l e f t  and r i g h t  hands a re  
com parab le, and a re  g re a te r  f o r  men than  women. They a re  in
se v e n te e n th  and e ig h te e n th  p o s i t io n s  r e s p e c t iv e ly  i n  Table 26.
16. FRONTAL AREA OF THORAX.
MEN F ro n ta l  a re a  o f  th o ra x  (sq . cm.) -  771*261 -  2*053710 age
WOMEN F ro n ta l  a re a  o f th o ra x  (sq . cm.) = 603*386 -  1*865142 age
From th e s e  e q u a tio n s  a re  d e r iv e d  th e  f i t t e d  re g re s s io n  l i n e s  
i n  F ig u re  13.
MEN r  = -  0*1891 x  x
WOMEN r  = -  0*2246 x  a
These c o r r e la t io n  c o e f f i c i e n t s  in d ic a te  t h a t  th e re  i s  a  s i g n i f i c a n t
d ec rea se  in  th e  f r o n t a l  a re a  o f  th e  th o ra x  o f  men and women v d th  a g e .
The p r e d ic te d  f r o n t a l  a re a  o f  th e  th o rax  o f men d e c re a se s  from 648*0 
sq . cm. a t  60 y e a rs  to  588*5 sq« cm. a t  89 y e a r s ,  and th e  c o rre sp o n d in g  
v a lu e s  f o r  women a t  th e  same a g e s  a re  491*5 sq . cm, and 437*4 sq . cm. 
r e s p e c t iv e ly .  Thus i n  th e  30 y e a rs  p e rio d  men show a d e c rea se  i n  
th e  f r o n t a l  a r e a  o f th e  th o ra x  o f  59*5 sq . cm. compared x-dth 54*1 sq . cm. 
f o r  women.
The a b s o lu te  v a r i a b i l i t y  i s  g re a te r  f o r  men th an  i t  i s  f o r  women, 
and v h i le  i t  a p p ea rs  to  in c r e a s e  xd th  age fo r  men th e re  i s  no c o n s i s t e n t  
t re n d  fo r  xfomen. The r e l a t i v e  v a r i a b i l i t y  i s  com parable fo r  th e  
sexes and i s  i n  n in e te e n th  p o s i t io n  in  T able 26.
17, PULSE RATE.
MEN P u lse  r a t e  p e r  m inu te  = 79*298 -  0*090857 age
WOMEN P u lse  r a t e  p e r  m inu te  = 89*167 -  0*168000 age
From th e s e  e q u a tio n s  a re  d e riv e d  th e  f i t t e d  re g re s s io n  l i n e s  
i n  F igure  14.
MEN r  = “  0*0645
WOMEN r  = -  0*1394 x
These c o r r e l a t i o n  c o e f f i c i e n t s  in d ic a te  t h a t  th e r e  i s  a  d ecrea se  
i n  th e  pu lse  r a t e  w ith  ag e , and t h a t  th e  decrease  i s  s i g n i f i c a n t  
o n ly  fo r  women a t  th e  5 per c en t l e v e l .  The p r e d ic te d  p u lse  r a t e  
o f  men d e c re a se s  from  73*8 per m in u te  a t  60 y e a rs  to  71*2 per 
m inu te  a t  89 y e a r s ,  and the  c o rre sp o n d in g  v a lu es  f o r  women a t  the
same ages a re  79*1 and 74*2 r e s p e c t iv e ly .  Thus in  th e  30 y e a rs
p e r io d  th e  men show a  d ecrease  i n  p u ls e  r a t e  o f 2*6 p e r  m inute 
compared w ith  4*9 p e r  m inute f o r  women.
The a b so lu te  v a r i a b i l i t y  i s  s l i g h t l y  g re a te r  f o r  men th an  i t  
i s  f o r  x-jomen, and shows a  s l i g h t  d e c re a s e  xd th  age. The r e l a t i v e  
v a r i a b i l i t y ,  w hich i s  s l i g h t l y  g r e a t e r  fo r  men, i s  i n  tw e n tie th  
p o s i t io n  in  T ab le  26.
18 . WEIGHT.
MEN W eight ( lb . )  = 151*362 -  0-173714 age
WOMEN W eight ( lb . )  = 174*205 -  0*674285 age
From th e se  e q u a t io n s  a re  d e r iv e d  th e  f i t t e d  r e g r e s s io n  l in e s  
i n  F igu re  15.
MEN r = -  0*0576
WOMEN r  = -  0*2538 x  x
These c o r r e l a t i o n  c o e f f i c i e n t s  in d ic a te  t h a t  th e r e  i s  a 
d e c rea se  i n  w e ig h t w ith  ag e , xdiich i s  s ig n i f ic a n t  f o r  if omen.
The p re d ic te d  w e ig h t o f  men d e c re a s e s  from 140*9 l b .  a t  60 y ears  
t o  135*9 lb .  a t  89 y e a r s ,  and th e  co rre sp o n d in g  v a lu e s  fo r  xfomen 
a t  th e  same a g es  a r e  133*7 lb .  and  114*2 lb .  r e s p e c t iv e ly .  Thus 
i n  th e  30 y e a rs  p e r io d  men show a d e c re a se  in  w e igh t o f  5*0 lb . 
compared w ith  19*5 l b ,  fo r  xfomen.
The a b s o lu te  v a r i a b i l i t y ,  w hich i s  s l i ^ t l y  g r e a t e r  fo r  men 
th a n  women, shows no c o n s is te n t  t r e n d  vd th  age. The r e l a t i v e  
v a r i a b i l i t y ,  w hich i s  s im ila r  f o r  men and women, i s  i n  th e  txfenty- 
: f i r s t  p o s i t io n  i n  T able  26.
19. HEIGHT OF DOMES OF DIAPHRAGM.
MEN H e ig h t o f l e f t  dome o f  d iap liragn  (cm.) = 6*281 -  0*030857 age
WOMEN H e ig h t o f l e f t  dome o f  diaphragm  (cm.) = 5*526 -  0*032571 age
MEN H e ig h t o f  r i g h t  dome o f  diaphargm (cm .) = 7*002 -  0*029142 age
WOMEN H e ig h t o f  r i g h t  dome o f  diaphragm (cm .) ™ 7*178 -  0*041714 age
From th e s e  e q u a tio n s  a re  d e r iv e d  th e  f i t t e d  r e g r e s s io n  l in e s  
i n  F igure  16.
MEN r  = -  0*2147 X X ( l e f t  dome o f diaphragm )
WOMEN r  = -  0*2982 x  x  ( l e f t  dome o f diaphragm )
MEN r  = -  0*1528 x  ( r ig h t  dome o f diaphragm )
WOMEN r  = -  0*3616 X x  ( r i g h t  dome o f  diaphragm )
These c o r r e l a t i o n  c o e f f i c i e n t s  in d ic a te  t h a t  th e r e  i s  a  s i g n i f i c a n t  
d e c re a se  in  th e  h e ig h ts  o f th e  l e f t  and r i g h t  domes o f  th e  diaphragm o f
men and women w ith  ag e . The p re d ic te d  h e ig h t  o f th e  l e f t  dome 
o f  th e  diaphragm  o f men d e c re a s e s  from 4*4 cm. a t  60 y e a rs  to  
3*5 cm. a t  89 y e a r s ,  and th e  co rresp o n d in g  v a lu e s  fo r  women a t  
th e  same ag es  a re  3*6 cm. and 2*6 cm. r e s p e c t iv e ly .  The p r e d ic te d  
h e ig h t  o f  th e  r i ^ t  dome o f  th e  diaphragm  o f  men d e c re a se s  from  
5*2 cm. a t  60 y e a rs  to  4*4 cm. a t  89 y e a r s ,  and th e  c o rre sp o n d in g  
v a lu e s  f o r  women a t  th e  same ages a re  4*7 cm. and 3*5 cm. r e s p e c t iv e ly .  
Thus i n  th e  30 y e a rs  p e r io d  men show a  d e c re a s e  in  the  h e ig h t s  o f  
th e  l e f t  and r i ^ t  domes o f  th e  diaphragm  o f  0*9 cm. and 0*8 cm. 
r e s p e c t iv e ly .  The c o rre sp o n d in g  d e c re a se s  i n  th e  h e ig h ts  o f  th e  
l e f t  and r i g h t  domes o f  th e  diaphragm fo r  women a re  1*0 cm. and 
1*2 cm, r e s p e c t iv e ly .
The a b so lu te  v a r i a b i l i t y  i s  s im ila r  f o r  men and women and shows 
l i t t l e  change w ith  ag e . The r e l a t i v e  v a r i a b i l i t y  i s  com parable fo r  
men and women, and i t  i s  a  la rg e  v a r i a b i l i t y .  These v a r i a b le s  a re  
i n  th e  tw en ty -second  and tw e n ty - th ird  p o s i t io n s  in  Table 26.
20, KYPHOTIC ANGLE.
MEN Kyphotic a n g le  (degrees) “  -  0*533 + 0*656000 age
WOMEN K yphotic a n g le  (degrees) = 6*226 + 0*655428 age
The f i t t e d  r e g r e s s io n  l i n e s  in  F ig u re  1? a re  d e riv ed  from  
th e s e  e q u a tio n s .
MEN r  = 0*3340 x  x
WOMEN r  = 0*3514 x x
These c o r r e la t io n  c o e f f i c i e n t s  i n d ic a te  t h a t  th e re  i s  a s ig n i f i c a n t
in c r e a s e  i n  th e  k y p h o tic  a n g le  o f men and women x-riLth ag e . The p re d ic te d
o o
k y p h o tic  an g le  o f men in c r e a s e s  from 3 8 .8  a t  60 y e a rs  to  5 7 .8  a t  89
y e a r s ,  and th e  c o rre sp o n d in g  v a lu e s  fo r  women a t  th e  same a g e s  a re  
45*5^ and 64*6^ r e s p e c t iv e ly .  Thus in  th e  30 y e a rs  p e rio d  men show 
an in c r e a s e  i n  Icy p h o tic  a n g le  o f  19*0° compared w ith  19*1° f o r  x*/omen.
The a b so lu te  v a r i a b i l i t y  i s  s l i g h t l y  g r e a t e r  fo r  men th a n  i t  i s  
f o r  women, and bo th  sex es  show a s l i g h t  in c r e a s e  x â th  age. The 
r e l a t i v e  v a r i a b i l i t y ,  xdiich i s  g re a te r  f o r  men, i s  la rg e  and i s  in  
tw e n ty - fo u r th  p o s i t io n  i n  T ab le  26.
21. CHEST EXPANSION.
MEN Chest ex p an s io n  ( i n . )  = 3*788 -  0*030285 age
WOMEN C hest e x p an sio n  ( i n . )  = 2*098 -  0*010857 age
From th e s e  e q u a tio n s  a re  d e riv e d  th e  r e g r e s s io n  l in e s  f i t t e d  
i n  F ig u re  18.
MEN r  = -  0*3124 St X
WOMEN r  = -  0*1327 X
These c o r r e la t io n  c o e f f i c i e n t s  in d ic a te  t h a t  th e re  i s  a s i g n i f i c a n t  
d e c re a se  i n  th e  c h e s t e x p a n s io n  o f  men and women w ith  age. The p re d ic te d  
c h e s t  e x p an s io n  o f men d e c re a s e s  from 1*97 i n .  a t  60 y e a rs  to  1*09 in ,  
a t  89 y e a r s ,  and th e  c o rre sp o n d in g  v a lu e s  f o r  women a t  th e  same a g es  
a re  1*45 in .  and 1*13 i n .  r e s p e c t iv e ly .  Thus in  th e  30 y e a r s  p e r io d  
th e r e  i s  a  re d u c tio n  i n  th e  c h e s t ex p an sio n  o f  men o f  0*88 i n .  compared 
Xffith 0*32 i n .  f o r  women.
The a b s o lu te  v a r i a b i l i t y  i s  somexdiat g r e a te r  fo r  men th a n  i t  i s  
f o r  women. I t  d e c re a se s  w ith  age in  xfomen, b u t  shows no c o n s i s t e n t  
t r e n d  f o r  men. The r e l a t i v e  v a r i a b i l i t y  i s  v e ry  g r e a t ,  and t h i s  
v a r i a b le  i s  i n  t x ^ n t y - f i f t h  p o s i t io n  in  T ab le  26.
J )D
DISCUSSION.
The fo llo w in g  d is c u s s io n  d e a l s  w ith  th e  v a r i a b le s  in  a s s o c ia te d  
groups r a t h e r  th a n  a s  p re s e n te d  i n  th e  r e s u l t s  s e c t io n  acco rd in g  to  
deg rees o f  r e l a t i v e  v a r i a b i l i t y .
1 . HEIGHT, BODT-WEIGHT, CHEST GIRTH AND EXPANSION,
In  men and women th e re  i s  a  s ig n i f i c a n t  d e c re a s e  in  h e ig h t v /ith  
age. A lthough  men a re  on a v e ra g e  t a l l e r  th a n  women, th e  d e c rea se  i n  
h e ig h t over th e  age range 60 t o  89 y e a rs  i s  g r e a t e r  f o r  women -  2*4 i n .  
compared w ith  1*6 in .  fo r  men. T h is  i s  d o u b t le s s  r e l a te d  to  th e  
occu rrence  o f  th e  la r g e r  k y p h o tic  an g le s  in  women a t  a l l  ages. F o r 
exam ple, a t  60 y e a rs  th e  p r e d ic te d  Icy p h o tic  a n g le s  f o r  men and women 
a re  ap p ro x im a te ly  39° and 58^ r e s p e c t iv e ly .
Men show a d ecrease  i n  p r e d ic te d  w eight o f  5*0 lb .  over th e  30 
y e a rs  p e rio d  xfhich i s  n o t s i g n i f i c a n t .  On th e  o th e r  hand , th e  d e c re a s e  
f o r  x^ romen o v er th e  same age ra n g e  o f  19*5 lb .  i s  h ig h ly  s i g n i f i c a n t .
The men a re  on average  h e a v ie r  th a n  women a t  a l l  a g e s . The re a s o n s  
fo r  th e  s i g n i f i c a n t  d i f f e r e n c e  i n  th e  r e g re s s io n s  o f  x*i©ight on age a s  
between th e  se x e s  a re  d i f f i c u l t  to  e x p la in . I t  i s  tem pting  to  c o n s id e r  
th e  e x is te n c e  o f a  s e le c t iv e  m o r ta l i ty  a f f e c t in g  th e  more obese x^omen.
I t  i s  knoX'jn t h a t  o b e s ity  p re d is p o s e s  to  more s e r io u s  d is o rd e rs  and 
sh o rte n s  th e  span o f  l i f e  (G reen e , 1948). The s t a t i s t i c s  o f  L ife  
A ssurance Companies in d ic a te  c l e a r l y  th e  s i g n i f i c a n t  r e la t io n s h ip  
betxæen in c r e a s e  i n  w eigh t and m o r ta l i ty  r a t e s ,  S in c la i r  (1955) 
qu o tes  D ublin  xdio s t a te s  t h a t  obese people who lo s e  x^reight l iv e  lo n g e r  
th an  th e y  would otherx-jise have done i f  they  had  n o t  reduced . P a rk e s
(1 9 5 5 ), how ever, b e l ie v e s  t h a t  t h i s  p rem ise  i s  ve ry  d i f f i c u l t  to  prove.
In  t h i s  s e r ie s  th e r e  i s  a  s ig n i f i c a n t  d e c l in e  w ith  in c r e a s e  in  
age i n  th e  number of women more th an  24 p e r  c e n t over id e a l  x^eight a s  
e s t im a te d  from A nderson^s nomogram (G reene, 1948). Thus th e  more obese 
women a re  c o n c e n tra te d  i n  th e  younger age g ro u p s, th e  more i r i . l l  th e  
n e g a t iv e  r e g re s s io n  o f  w e ig h t on age be a c c e n tu a te d . In  a  p re v io u s  
p aper (Cowan, 1956) I  c a r r i e d  out a s im i la r  s t a t i s t i c a l  s tu d y  on 
h e a l th y  Xrromen in c lu d in g  th o se  who xmre a d ip o s e . The xveight l o s s  over 
th e  age range  60 to  89 y e a r s  uas 33-9  l b .  compared xri.th th e  19*5 lb .  
o f th e  p re s e n t  i n v e s t i g a t i o n ,  and th e  r e g r e s s io n  eq u a tio n  x-;as w eight 
( l b . )  = 220*460 “ 1*1278 a g e . S ince w ith  th e  e lim in a tio n  o f  th e  
a d ip o se  s u b je c ts  th e  s i g n i f i c a n t  doxmward w eigh t tre n d  w ith  age i s  
n o t  e l im in a te d ,  i t  i s  p ro b a b le  t h a t  a n o th e r  f a c to r  i s  in  e v id e n c e .
The w e ig h t lo s s  observed  a s  o ld e r  women age may be a norm al phenomenon, 
and th e  work of Hobson and Pemberton (1955) i s  p o ss ib ly  r e l e v a n t .  They 
a s s e s s e d  th e  amount o f subcu taneous f a t  i n  o ld e r  women and came to  
th e  c o n c lu s io n  th a t  th e r e  i s  a  r e a l  d e c re a se  i n  subcutaneous f a t  in  
women w ith  ag e , b u t t h a t  t h i s  i s  n o t so  w ith  men.
The s ig n i f ic a n t  d e c re a s e  in  mean c h e s t  g i r th  o f women, w hich i s  
n o t  ob serv ed  fo r  men, i s  p robab ly  due t o  th e  lo s s  o f sub cu tan eo u s f a t  
d is c u s s e d  above. C lem ents and P ic k e t t  (1954) in  a s tu d y  o f  c h e s t  
g i r t h  in  men aged 19 to  42 y e a rs  found t h a t  th e  mean c h e s t  g i r t h  in  
men by age groups shows an upvjard t re n d  u n t i l  about 30 y e a r s  o f age , 
w hich i s  succeeded by a slow  doxmward t r e n d .  T heir mean c h e s t  g i r th  
f o r  th e  age group 40 t o  42 y e a rs  was 35*50 ± 0*36 in .  In  th e  p re se n t 
s tu d y  th e  p re d ic te d  mean c h e s t  g i r th  v a r i e s  from 3 6 .0  in .  a t  60 y ea rs
t o  35*5 in .  a t  89 y e a r s .  W hile I  am unab le  to  f in d  i n  th e  l i t e r a t u r e  
in fo rm a tio n  c o n c e rn in g  th e  mean c h e s t  g i r th  w ith  r e f e r e n c e  to  th e  
age range 42 to  60 y e a r s ,  i t  seems t h a t  th e  downward t r e n d  in  the  
mean c h e s t  g i r t h  n o te d  by Clem ents and P ic k e t t  (1954) does n o t 
co n tin u e  a s  a  s i g n i f i c a n t  e n t i t y  beyond th e  age o f  42  y e a r s  in  men.
Men and women show a s i g n i f i c a n t  d ecrease  i n  c h e s t  expansion 
x-ri.th age. The p re d ic te d  re d u c t io n  i n  c h es t ex p an sio n  over th e  30 
y e a r s  p e rio d  i s  0-88 in .  fo r  men and 0*32 in .  fo r  women. T h is t r e n d  
i s  n o t  s u r p r i s in g  a s  i t  x-jas a  common occurrence to  o b se rv e  p a t ie n ts  
c l i n i c a l l y  i n  th e  o ld e r  age groups who on extreme i n s p i r a t i o n  e x h ib i te d  
n e g l ig ib le  c h e s t  movement. Such p a t i e n t s  w ith  no r e s p i r a t o r y  or 
c a rd io v a s c u la r  d is e a s e  may e x p e rie n c e  b re a th le s s n e s s  on e x e r t io n . 
B re a th in g  e x e r c i s e s  improve th e  c h e s t  expansion  o f  such people and 
d im in ish  t h e i r  b re a th le s s n e s s  on e x e r t io n .
2. KYPHOTIC MGLE.
I  can f in d  no in fo rm a tio n  i n  th e  l i t e r a t u r e  w hich would be 
u s e f u l  a s  an a m p l i f ic a t io n  o f  th e  Icy p h o tic  ang le  v a lu e s  reco rd ed  i n  
t h i s  th e s i s .  I  d e v ise d  my ovm m ethod o f m easuring t h i s  v a r ia b le  
because  I  r e q u i r e d  an in d ex  o f  th e  d eg ree  o f k y p h o s is . There i s  
th e  p o s s i b i l i t y  t h a t  kyphosis may in f lu e n c e  th e  a r e a s  o f  th e  c a rd ia c  
s i lh o u e t te  and c h e s t  a s  m easured on a  p o s te r o - a n te r io r  X -ray f ilm . 
K yphosis a l t e r s  th e  shape o f th e  th o ra x  a s  seen on an  X -ray  f i lm , 
and i t  may a ls o  change th e  p o s i t io n  o f  th e  h e a r t  w i th in  th e  i n t r a th o r a c i c  
sp ace .
There i s  a  h ig h ly  s ig n i f i c a n t  in c re a s e  in  th e  d e g re e  o f kyphosis  
Xfith age f o r  men and women. Women a re  on average more Icy p h o tic  th a n
men, and a t  a l l  ages th e  av e rag e  kyphosis o f xfomen exceeds t h a t  
o f  men by a b o u t 6*7^. F u r th e r  s tu d y  o f younger age groups i s  
d e s ir a b le  to  show i f  th e  sex  d i f f e r e n c e  in  th e  p r e d ic te d  ly p h o tic  
ang le  v a lu e s  im p lie s  t h a t  ly p h o s is  develops i n  women a t  an e a r l i e r  
age th an  i t  d o es  in  men.
3- LONG HEART DIAMETER.
The lo n g  h e a r t  d iam ete r shows no change w ith  age fo r  men and 
women, and th e  average  le n g th  o f  14 cm. fo r  men i s  abou t one cm. 
g r e a te r  th a n  t h a t  reco rd ed  f o r  women. The r e l a t i v e  v a r i a b i l i t y  
i s  exceed ing ly  m odera te  a t  a p p ro x im a te ly  6*0. However, th e  
t r a n s v e r s e  d ia m e te r  o f  th e  h e a r t  i s  m easured w ith  g r e a t e r  accu racy  
th a n  th e  long h e a r t  d iam e te r and h a s  a  comparable m odera te  r e l a t i v e  
v a r i a b i l i t y .  F u rth e rm o re , th e  a b sen ce  o f change in  th e  long  h e a r t  
d ia m e te r  w ith  age may be m is le a d in g . A ssessm ents o f  l a t e r a l  X -ray 
f i lm s  o f  th e  c h e s t  su g g e s t t h a t  w ith  age th e re  i s  a  backw ard t i l t  
o f  th e  h e a r t  on i t s  low er po le  xAich a c t s  a s  a p iv o t .  T h is  c a rd ia c  
d isp lacem en t i s  a s s o c ia te d  w ith  ly p h o s is  xdiich a l t e r s  th e  shape o f 
th e  o u t l in e  o f th e  i n t r a th o r a c i c  sp a c e . S t a t i s t i c a l  p ro o f  o f  t h i s  
o b se rv a tio n  i s  n o t  p re s e n te d  because  th e  angle  o f c a rd ia c  in c l in a t io n  
c o u ld  n o t be m easured  xd.th accu racy  from  th e  X -ray f i lm s  o f o ld e r peo p le  
I t  i s  rea so n a b le  t o  assume th a t  th e  backxjard d isp la c e m e n t o f th e  h e a r t  
r e s u l t s  in  a  fo re s h o r te n in g  o f th e  lo n g  h e a r t  d ia m e te r . On th e  o th e r  
h a n d , th e  t r a n s v e r s e  d iam ete r o f th e  h e a r t  i s  a  h o r i z o n ta l  measurement 
and  must be s u b je c t  to  l e s s  d i s t o r t i o n .  I t  i s ,  t h e r e f o r e ,  ap p a ren t 
t h a t  o f th e se  two a t t r i b u t e s  th e  c r i t e r i o n  o f cho ice  i n  e s t im a tin g
h e a r t  s iz e  i s  th e  tra n s v e rs e  d ia m e te r  o f  h e a r t .
4 . (a) TRANSVERSE DIAMETERS OF HEART AND OF CHEST AND THE
CARDIOTHORAGIG RATIO.
(b) FRONTAL AREAS OF HEART AND OF CHEST AND THE CARDIOTHORACIC
area  r a tio .
These v a r i a b l e s ,  lAiich a re  o f im portance i n  th e  e s tim a tio n  
o f  h e a r t  s i z e ,  a r e  considered  l a t e r  fo lloxdng  th e  p re s e n ta t io n  
o f  f u r th e r  s t a t i s t i c a l  d a ta .
5. SYSTOLIC, d ia sto lic  I  AND DIASTOLIC I I  BLOOD PRESSURES.
D ia s to l ic  I I  b lood  p re s su re  o b se rv a tio n s  a re  a n a ly se d  fo r  
com pleteness. M a s te r, L a sse r  and J a f f e  (1958) and o th e rs  p re fe r  
d i a s to l i c  I I  b lo o d  p re s su re  a s  th e  more a c c u ra te  c r i t e r i o n  o f 
d i a s t o l i c  b lo o d  p re s s u re . T here  a r e  o b je c tio n s , how ever, to  
i t s  u se  i n  o ld e r  y e a r s .  With age th e re  i s  an  in c re a s e  i n  th e  
f re q u e n c y  o f zero  r e a d in g s  on th e  m ercury m anom eter, and i t  i s  
re a s o n a b le  to  assume t h a t  a u d ito ry  a c u i ty  v a r i e s  a s  betw een 
o b s e rv e r s .  F u rth e rm o re , d i a s to l i c  I  b lo o d  p re s su re  i s  recommended 
by th e  Committee concerned  w ith  th e  s ta n d a rd iz a t io n  o f  m ethods o f  
m easu rin g  th e  a r t e r i a l  b lo o d  p re s su re  (1 9 3 9 ). I  p e rs o n a l ly  
p r e f e r  to  u se  d i a s t o l i c  I  b lood  p re s s u re .
The a b so lu te  and r e l a t i v e  v a r i a b i l i t i e s  o f s y s to l ic  and d i a s t o l i c  
I  b lo o d  p re s su re  found i n  t h i s  study  a re  l e s s  th an  th o se  n o te d  by 
o th e r  i n v e s t ig a to r s  (H am ilton  e t  a l .  (1954) I M aster e t  a l .  (1958) ; 
S a i l e r  (1928) and W etherby (1932)). T h is  d if f e r e n c e  from o th e r  
su rv e y s  i s  th e  r e s u l t  p o s s ib ly  o f th e  fo llo w in g  f a c to r s .  The
n o n -e x c lu s io n  from o th e r  su rv e y s  o f th o se  xfho a r e  adipose ; l e s s  
s t r i c t  c r i t e r i a  fo r  th e  e x c lu s io n  o f c ase s  on th e  grounds o f 
d is e a s e ;  o c c a s io n a l  a s se ssm e n t o f  means b ased  on fexf o b s e rv a t io n s , 
and th e  ta k in g  o f  re a d in g s  by numerous o b s e rv e r s .
Dr. Ferguson  Anderson and m yself (1959) s tu d ie d  th e  a r t e r i a l  
p re s su re  i n  h e a lth y  o ld e r  p e o p le . The p r e s e n t  s y s to l ic  and 
d i a s t o l i c  I  b lood  p re s su re  means a re  com parable to  those  o f th e  
1959 i n v e s t i g a t i o n 9 in  w hich i t  xfas no ted  t h a t  f o r  men th e  s y s t o l i c  
and d i a s t o l i c  blood p re s s u re  means a re  s im i la r  to  th o se  re c o rd e d  
by H am ilton  e t  a l .  (1954) and W etherby (1932) , b u t  a re  h ig h e r  th a n  
th o se  f o r  th e  t o t a l  s e r i e s  a n a ly se d  by R obinson and B rucer (1939) , 
and th o se  f o r  s y s to l ic  b lo o d  p re s su re  observed  by M aster e t  a l ,
(1958) • F or women th e  s y s t o l i c  means a re  low er th an  th o se  o f  
H am ilton e t  a l .  (1954) f c o rn e r  a b le  to  th o se  o f  W etherby (1932) , 
and h ig h e r  th a n  those  o f R obinson  and B rucer (1939) and o f  M aste r 
e t  a l ,  (195s ) . The d i a s t o l i c  means fo r  xfomen a re  lower th a n  th o s e  
o f  H am ilton  e t  a l .  (1954) and o f Wetherby (1932) , b u t  a re  h ig h e r  
th a n  th o se  o f  Robinson and B ru cer (1939) -
We (1959) concluded t h a t  th e  range o f  b lo o d  p re ssu re  i n  h e a l th y  
o ld  peop le  i s  xd.de and s y s t o l i c  blood p re s s u re  re a d in g s  in  th e  
h ig h e s t  age ran g e  (80 -  89 y e a r s )  reach  a  f ig u r e  h ig h e r  th a n  200 mm. 
Hg. fo r  men and xfomen. I r r e s p e c t i v e  o f age d i a s t o l i c  b lood p r e s s u r e s  
o f  up to  104 mm. Hg. f o r  men and 108 mm. Hg. f o r  women may be found  
in  in d iv id u a ls  xAo a re  h e a l th y .
6 . HAEMOGLOBIN.
The S a h l i  in s tru m e n t u sed  was c a l ib r a te d  so t h a t  100 per 
c e n t  = X4 g- haem oglobin i n  100 c . cm. o f b lo o d . The o v e ra l l  
average v a lu e s  o f  abou t 12»5 g, f o r  men and 12*0 g. f o r  women 
do n o t d i f f e r  g r e a t ly  from th e  14 g. le v e l .  I  can  o f f e r  no 
e x p la n a tio n  a s  to  idiy the  d e c re a s e  i n  haem oglobin w ith  age xdiich 
occu rs in  b o th  se x es  i s  s i g n i f i c a n t  only  fo r  men.
7 . HEIGHTS OF THE LEFT AND RIGHT HALVES OF THE THORAX, AND THE
LEFT AND RIGHT DOMES OF THE DIAPHRAGM.
There i s  a  s ig n i f i c a n t  d e c re a s e  in  the  v e r t i c a l  h e ig h ts  o f th e  
l e f t  and r i g h t  h a lv e s  o f th e  th o ra x  w ith  age f o r  men b u t n o t fo r  
women, id i i le  th e  d ecrease  i n  th e  v e r t i c a l  h e ig h ts  o f  th e  l e f t  and 
r i g h t  domes o f  th e  diaphragm  i s  s ig n i f i c a n t  fo r  men and women. S in c e  
th e  v e r t i c a l  d i s ta n c e  between th e  s u p e r io r  l i m i t  o f  th e  tlio rax  and a 
c o s to -p h re n ic  a n g le  i s  eq u a l t o  th e  sum o f th e  v e r t i c a l  h e ig h ts  o f  
th e  hem itho rax  and dome o f  d iaphragm  on th a t  s id e  o f  th e  c h e s t ,  
d ec rea se  i n  v e r t i c a l  h e ig h t  o f  a hemi th o ra x  i s  s u b je c t  to  a t  l e a s t  
two f a c t o r s ,  nam ely , th e  d eg ree  o f  iQrphosis and th e  f l a t t e n in g  o f 
th e  diaphragm . In c re a se d  l<yphosis should  d e c re a se  and d iap h rag m a tic  
f l a t t e n i n g  sh o u ld  in c re a s e  t h o r a c ic  h e ig h t. D iap h rag m atic  f l a t t e n i n g  
in c re a s e s  s i g n i f i c a n t l y  w ith  age  fo r  bo th  s e x e s , and Icyphosis i s  more 
marked fo r  women. Thus i t  m ig h t be expected t h a t  th e  d ecrease  in  
th o ra c ic  h e ig h t  w ith  age shou ld  be more marked f o r  women, and t h i s  i s  
n o t  th e  c a s e . The re a s o n  f o r  t h i s  u n ex p ec ted  sex  d i f f e r e n c e  i s ,  
t h e r e f o r e ,  s p e c u la tiv e . P o s s ib ly  i t  i s  a t  l e a s t  p a r t ly  r e l a t e d  to
4-^
th e  f a c t  t h a t  xdien k y p h o s is  i s  so marked t h a t  th e  f i r s t  r i b  
comes to  l i e  below th e  second r i b ,  th e  s e l e c t i o n  o f th e  low er 
m arg in  o f  the  second r i b  a s  th e  s u p e r io r  l i m i t  o f  th e  th o ra x  
n u l l i f i e s  th e  t o t a l  in f lu e n c e  of marked k y p h o s is .
Tirm an and H am ilton  (1952), i n  a s tu d y  o f men aged 20 to  
75 y e a r s  and vdth  o n ly  10 men in  th e  60 to  75 y e a rs  age g roup , 
found  a s i g n i f i c a n t  in c re a s e  i n  th e  v e r t i c a l  heigjat o f th e  
th o rax  by th e  seven th  d e c a d e , and t h e i r  mean h e ig h ts  o f the  
l e f t  and r i g h t  h a lv e s  o f th e  th o ra x  were 24*1 ± 0*67 cm. and 
25*6 ± 0*63 cm, r e s p e c t iv e ly  f o r  th e  o ld er age group. The 
s i g n i f i c a n t  doi-mtward tre n d  i n  hemi th o ra c ic  h e ig h t  observed in  
tlie  p re s e n t  s tu d y  fo r  th e  age range  60 to  89 y e a r s  su g g ests  t h a t  
th e  in c r e a s e  reco rded  by Tirm an and Ham ilton (1952) does n o t 
con tinue  beyond th e  sev en th  d e c a d e , and t h a t  th e  l in e a r  r e g r e s s io n s  
shoim. i n  F ig u re  10 may p ro v id e  p re d ic te d  v a lu e s  t h a t  a re  too  h ig h  
i n  th e  60 to  64 y e a rs  age g ro up . I f  in fo rm a tio n  were a v a i la b le  
fo r  peop le  younger th an  60 y e a r s  a  n o n - l in e a r  r e g r e s s io n  m ight 
be more a p p ro p r ia te  f o r  p r e d ic t io n  in  th e  c r u c i a l  age p e rio d  55 
to  65 y e a r s .
Tirm an and Ham ilton (1952) a ls o  found in  th e  same group o f 
men a d e c re a s e  in  the  h e ig h ts  o f  th e  l e f t  and r i g h t  domes o f th e  
diaphragm  w ith  a g e , lA ich  was s ig n i f ic a n t  on th e  r i g h t  s id e  by th e  
f i f t h  decade and on th e  l e f t  s id e  by the  s ix th  d ecad e . These 
changes p e r s i s t e d  in  su b seq u en t decades. T h e ir  mean v a lu e s  a re  
com parable to  th e  p re d ic te d  ones no ted  i n  t h i s  s tu d y  o f 4*4 cm. 
and 5*2 cm. f o r  th e  h e ig h ts  o f  th e  l e f t  and r i g h t  domes of th e
diaphragm  a t  60 y e a rs  fo r  men. Thus f l a t t e n in g  o f  th e  diaphragm
i n  men i s  o b se rv ed  to  commence a t  an e a r l i e r  age th a n  decrease
i n  th o ra c ic  h e ig h t .
8 , POWER OF GRIP OF LEFT AND RIGHT HANDS.
The d a ta  p re s e n te d  con firm  xdiat i s  e x p e c te d . The power o f  
th e  g r ip  o f bo th  hands f o r  men and women d e c l in e s  s i g n i f i c a n t l y  
w ith  a g e ; the  g r ip  o f th e  r i g h t  hand i s  s t ro n g e r  th an  t h a t  o f
th e  l e f t  hand, and a t  a l l  ages th e  power o f  th e  g r ip  o f men i s
g r e a t e r  th an  th a t  o f  women. F u rth e rm o re , th e  d ecrease  i n  power 
o f  th e  g r ip  of men i s  do u b le  t h a t  n o ted  f o r  women over th e  30 
y e a r s  p e rio d  60 to  89.
9 . PULSE RATE.
Women have a h ig h e r  p u lse  r a t e  th a n  men, and th e  d e c re a se  
i n  p u ls e  r a t e  m th  age i n  b o th  sexes i s  s i g n i f i c a n t  on ly  f o r  
women. I  am un ab le  to  e x p la in  th e se  sex  d i f f e r e n c e s .  The 
a v e ra g e  p u lse  r a t e  f o r  men i s  about 72*5 p e r m inute and t h i s  i s  
l e s s  th a n  th e  h e a r t  r a t e  o f  77*3 re c o rd e d  by McKinlay and W alker 
(1935) fo r  a d u lt  men aged  23*2 + 4*02 y e a r s .  I t  may, t h e r e f o r e ,  
be t h a t  th e  downward t r e n d  in  p u lse  r a t e  o f  men commences b e fo re  
th e  age o f  60 y e a rs .
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Table 26,
C o e f f ic ie n t s  o f v a r i a t i o n  fo r  th e  s e v e r a l  v a r ia b le s  in  approx im ate  
o rd e r  o f  r e l a t i v e  v a r i a b i l i t y  f o r  th e  r e p r e s e n ta t iv e  age group 
70 t o  74 y e a rs .
V a r ia b le C o e f f ic ie n t  o f  v a r ia t io n  
Men Women
H e ig h t 3*4 4*4
Long h e a r t  d iam ete r 5-7 6 .0
T ra n s v e rs e  c h e s t  d ia m e te r 6*1 6* 8
C a rd io th o ra c ic  r a t i o 6*6 7 .1
T ra n sv e rse  h e a r t  d ia m e te r 7-3 6*6
C h est g i r t h  (maximum i n s p i r a t i o n ) 7*4 6-9
Mean c h e s t  g i r th 7-9 7*6
C h e st g i r t h  (maximum e x p ir a t io n ) 8 .2 8 .0
D ia s to l i c  b lo o d  p r e s s u r e  ( l ) 9-5 9 .0
Haemoglobin 9*2 8 .9
C a rd io th o ra c ic  a r e a  r a t i o 8* 1 10-5
H e ig h t o f  l e f t  h e m ith o ra x 8-9 10 .5
H e ig h t o f r i g h t  hemi th o ra x 9*3 10-7
A rea  o f  c a rd ia c  s i l h o u e t t e 10*4 9*7
D i a s t o l i c  b lood p re s s u re  ( l l ) 12.5 10.3
S y s to l i c  b lood  p re s su re 13-0 11 .3
G rip  « l e f t  hand 13-5 1 1 .9
G rip  -  r i g h t  hand 13*4 1 0 .9
F ro n ta l  a re a  o f  th o ra x 12*5 13*1
P u lse  r a t e 14-0 1 2 .0
W eight 14*3 13*4
H e ig h t o f l e f t  dome o f  diaphragm 25-4 26 .8
H e ig h t o f  r i g h t  dome o f  d iap h rag n 28.8 2 1 .4
K yphotic an g le 29*3 2 2 .4
C hest e x p an sio n 36-9 45*4
ÀE
AF
ET
FB
RS
I J
H e ig h t o f r i g h t  hem ith o ra x .
H e ig h t o f l e f t  hemi th o ra x .
H e ig h t o f dome o f  r i g h t  diaphragm. 
H e ig h t o f dome o f l e f t  diaphragm. 
Maximum t r a n s v e r s e  d iam e te r o f th o r a x ,  
liong d iam ete r o f h e a r t .
F ig u re  1.
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F ig u re  2 . The means o f  h e ig h t  fo r  women (open c i r c le s )  and men (c ro sse s )  
f o r  each  f iv e  y ear age group o f th e  sam ple to g e th e r  w ith  th e  f i t t e d  
r e g r e s s io n  l in e s .
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F ig u re  3 . The means o f t r a n s v e r s e  d iam eter o f c h e s t  f o r  women (open 
c i r c l e s )  and men (c ro sse s )  f o r  each f iv e  y e a r  age group o f th e  sam ple 
to g e th e r  w ith  th e  f i t t e d  r e g r e s s io n  l in e s .
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Figure 4.. The means o f the card iothD racic r a t io  for women (open c ir c le s )
and men (crosses) fo r  each f iv e  year age group o f the sample together
w ith  th e  f i t t e d  r e g r e s s io n  l in e s .
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F ig u re  5* The means o f  tra n s v e rs e  d ia m e te r  o f h e a r t  f o r  women 
(open c i r c le s )  and men (c ro sse s)  f o r  each  f iv e  y e a r age group 
o f  th e  sample to g e th e r  w ith  th e  f i t t e d  re g re s s io n  l i n e s .
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F ig u re  6 . The means o f c h e s t g i r t h  (mean) fo r  women (open c i r c le s )  
and men (c ro s s e s )  f o r  each f iv e  y e a r  age group o f  th e  sample 
to g e th e r  w ith  th e  f i t t e d  r e g r e s s io n  l in e s .
ISO
160
bfl
pt)
§O
U o
120
100
80
WOMEN o
MEN X
SYSTOLIC
DIASTOLIC
■ '
0 60 65 70 75 80
AGE -  YEARS
85 90
Figure 7 . The means o f s y s t o l i c  and d ia s t o l i c  blood pressures fo r  women
(open c i r c l e s )  and men (c r o ss e s )  for each f iv e  year age group o f  the
sample to g e th er  with the f i t t e d  reg ress io n  l i n e s .
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F ig u re  8. The means o f  haem oglobin f o r  women (open c i r c l e s )  and 
men (c ro sse s) f o r  each  f iv e  y e a r  age group o f the  sam ple to g e th e r  
w ith  th e  f i t t e d  r e g r e s s io n  l in e s .
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Figure 9 . The means o f the card io th oracic  area  r a t io  for  women
(open c i r c l e s )  and men (c r o s s e s )  for each f iv e  year age group
o f  the sample together w ith  th e  f i t t e d  r e g r e s s io n  l in e s .
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Figure 10, The means o f l e f t  hemi thorax and r ig h t  hemi thorax fo r  women
(open c ir c le s )  and men (c r o sse s )  for each f iv e  year age group o f  the
sample togeth er  ivith the f i t t e d  reg r ess io n  l in e s .
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Figure 11. The means o f f r o n t a l  area o f h e a r t  for  women (open c ir c le s )
and men (cro sses) fo r  each f iv e  year age group o f  the sample to g eth er
w ith th e  f i t t e d  r e g r e ss io n  l in e s .
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Figure 12, The means o f g r ip  o f  the r ig h t and l e f t  hands for  women
(open c i r c l e s )  and men (c r o s s e s )  for  eacg f iv e  year age group o f
the sample togeth er  w ith th e  f i t t e d  r e g r e ss io n  l in e s .
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Figure 13. The means o f f r o n ta l  area o f thorax  fo r  women (open c ir c le s )
and men (cr o sse s )  for  each f iv e  year age group o f tlie sample to g e th er
w ith th e  f i t t e d  r e g r e ss io n  l in e s .
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F ig u re  14. The means o f p u ls e  r a t e  fo r  women (open c i r c le s )  and men 
( c ro s s e s )  fo r  each f iv e  y e a r  age group o f th e  sample to g e th e r  w ith  
th e  f i t t e d  re g re s s io n  l i n e s .
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Figure 15. The means of w e ig h t f o r  women (open c i r c l e s )  and men ( c ro s s e s )  
f o r  each f iv e  y e a r  age group  o f  th e  sample to g e th e r  w ith  th e  f i t t e d  
r e g r e s s io n  l i n e s .
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Figure 17 . The means o f k yp h otic  angle for  women (open c ir c le s )  and men
(cro sses) fo r  each f iv e  year  age group o f the sample togeth er w ith  the
f i t t e d  r e g r e ss io n  l in e s .
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F igure  18. The means o f  c h e s t  expansion  fo r  women (open c i r c l e s )  
and men (c ro s s e s )  f o r  each f iv e  y ea r age g roup  o f th e  sample 
to g e th e r  w ith  th e  f i t t e d  r e g r e s s io n  l in e s .
The o b s e rv a t io n s  o f th e  s e v e r a l  v a r ia b le s  c o n s id e re d  a re  
p re se n te d  u n d e r th e  fo llo x d n g  code numbers.
1 . Age i n  com pleted  y e a rs .
2 . H eight ( in ,  ) .
3 . W e i^ t  ( l b . ) .
4 .  S y s to l ic  b lo o d  p re ssu re  (mm. Hg. ) ,
5 . D ia s to l ic  I  b lood  p re s su re  (mm. H g .).
6 . D ia s to l ic  I I  b lood  p re s s u re  (mm. H g.).
7 . Haemoglobin (100 per c e n t  = 14 g. per 100 c . c m .) .
8 . Chest g i r t h  -  i n s p i r a t io n  ( i n . ) ,
9 . C hest g i r t h  -  e x p ira t io n  ( i n . ) .
10 . C hest e x p an s io n  ( i n . ) .
11 . Pulse r a t e  p e r  m inute,
12 . G rip  o f  l e f t  hand ( l b . ) .
13. G rip  o f  r i g h t  hand ( l b . ) .
1 4 . T ran sv e rse  d ia m e te r  o f  h e a r t  (cm .).
15 . T ran sv e rse  d iam ete r o f  c h e s t  (cm .),
1 6 . C a rd io th o ra c ic  r a t i o
17 . V e r t ic a l  h e ig h t  o f  l e f t  hemi th o ra x  (cm .),
18 . V e r t i c a l  h e ig h t  o f r i g h t  hemi th o ra x  (cm .).
1 9 . V e r t i c a l  h e ig h t  o f l e f t  dome o f  diaphragm (c m .) .
20. V e r t ic a l  h e ig h t  o f r i ^ t  dome o f  diaphragm (c m .) ,
21. Long h e a r t  d iam ete r (cm .),
22. Area o f  f r o n t a l  c a rd ia c  s i l h o u e t t e  (sq. cm .).
23« F r o n ta l  a r e a  o f  th o ra x  ( s q . cm.)
24. C a rd io th o ra c ic  a re a  r a t i o
25. K yphotic  ang le  (d e g re e s ) .
Mo. Case num ber.
yj.
' 1 a 3 Q I ) 1% 13 13' Bo*
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6%
60
§
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6'1
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s
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63 
6a.
6 6 .5 0
63 .39
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63..V5 
7 8 . 5*0 
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6 3 .0 0  
'# ,9 0  
69,79
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H.75
67.90
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63 .35  
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67.89. 
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■m*25
69.75
64.39
64. Of)
69 .00
6 4 .90  
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63.73  
6 7 * 9 0 .
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144 . 163 
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157 ,198
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133 :178  
130 348
130  ■ MB 
3.58 190
113 , ISO',
161 :i6S
134 ■ m
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THE INFLUENCE OF ADIPOSITY ON PHYSICAL ATTRIBUTES IN HEALTHY
OLDER WOMEN.
In  th e  p re v io u s  s e c tio n  th e  means and v a r i a b i l i t i e s  of 
a t t r i b u t e s  a re  c o n sid e red  in  r e s p e c t  o f h e a lth y  n o n -ad ip o se  
men and women. I t  h a s  been in d ic a te d  th a t  a d ip o s i ty  may 
in f lu e n c e  v a r i a b l e s .  C onsequen tly  i t  i s  now a p p ro p r ia te  
t o  c o n tr a s t  th e  h e a l th y  n o n -ad ip o se  in d iv id u a ls  w ith  th o se  
who a re  h e a l th y  and a d ip o se , b e a r in g  in  mind t h a t  th e  c r i t e r i o n  
o f  a d ip o s ity  i n  t h i s  c o n te x t i s  t h a t ,  th e  person  i s  more than  
24 per c e n t o v e r id e a l  w eight a s  e s tim a te d  from A nderson’s 
nomogram (G reen e , 1948). There a r e  no h e a lth y  a d ip o se  men 
i n  t h i s  s e r i e s .  Thus the  com parison  can be p re s e n te d  on3y 
f o r  women.
The su b seq u e n t a n a ly s is  i s  b a sed  on 198 h e a l th y  non-ad ipose 
women and 98 h e a l th y  ad ipose  women m th i n  th e  r e s t r i c t e d  age 
range  60 to  74 y e a r s  to  m inim ise any in f lu e n c e  e x e r te d  by age. 
Because o f  th e  i n a b i l i t y  to  o b ta in  a c c u ra te  m easurem ents from 
X -ray f i lm s  o f  th e  c h e s t  in  c e r t a i n  o f  th e se  women, th e  v a r ia b le s  
d e riv e d  from X -ray  f ilm s  o f  th e  c h e s t  a re  in  te rm s o f  165 h e a lth y  
non-ad ipose  women and 83 h e a l th y  ad ip o se  women.
The s e v e r a l  v a r ia b le s  a re  m easured  a s  p re v io u s ly  d e sc rib e d  
(page 14) .
l j u
RESULTS,
The d a ta  in  Table 27 (a  to  u) r e l a t e  i n  p a r t i c u l a r  to  
th e  means and t h e i r  d i f f e r e n c e s  o f  th e  v a r io u s  a t t r i b u t e s  
f o r  n o n -a d ip o se  and a d ip o s e  women aged 60 t o  74 y e a rs .  No 
s i g n i f i c a n t  mean d i f f e r e n c e  i s  observed f o r  th e  fo llo w in g  v a r i a b l e s .
1 . H e ig h t ,
The h e ig h t  means f o r  th e  non-ad ipose  and ad ip o se  women a r e  
60*68 i n ,  and 60*92 i n ,  r e s p e c t iv e ly ,
2 . H aem oglobin,
The haem oglobin means f o r  th e  n o n -ad ip o se  and a d ip o se  women 
a re  86*88 p e r c e n t  and 87*94 p e r  c en t r e s p e c t iv e ly .  One h u n d red
p e r  c e n t  = 14 g* haem oglobin  i n  100 c , cm, o f  b lo o d ,
3 . Power o f  g r ip  o f l e f t  and r i g h t  h a n d s .
The means o f  th e  power o f  g r ip  o f  l e f t  hand fo r  n o n -ad ip o se  
and a d ip o s e  women a re  64*83 l b ,  aixi 65*39 l b ,  r e s p e c t iv e ly ,  and 
th e  c o rre sp o n d in g  means f o r  th e  g r ip  o f  r i g h t  hand a re  68*66 Ibo 
and 68*29 l b ,
4* P u ls e  r a t e .
The p u lse  r a t e  f o r  th e  non-ad ipose  and a d ip o se  i-jomen p r e s e n t s  
means o f  77*35 and 78*39 p e r  m inute r e s p e c t iv e ly .
5* K ypho tic  a n g le .
The Icy p h o tic  an g le  means f o r  th e  n o n -a d ip o se  and a d ip o se  
w m en a r e  50*78 d e g re es  and 51*78 deg rees r e s p e c t iv e ly .
A s i g n i f i c a n t  mean d i f f e r e n c e  i s  reco rded  f o r  th e  
fo llo v d n g  v a r i a b le s  \d .th  th e  mean o f  th e  ad ipose  women 
shom ng th e  g r e a t e r  v a lu e .
The w eigh t means fo r  th e  n o n -ad ip o se  and a d ip o se  
women a re  129*06 l b .  and 175*17 l b .  r e s p e c t iv e ly .  The 
purpose o f  p r e s e n t in g  t h i s  com parison  fo r  body w e ig h t i s  
t o  in d ic a te  th e  r e a l  d i f f e r e n c e  w hich e x i s t s  b e tifeen  th e  
non-ad ipose  and a d ip o se  groups o f  women, and t h a t  th e s e  two 
groups may x d th  re a so n  be re g a rd e d  a s  re p re s e n tin g  two 
com plete ly  d i f f e r e n t  p o p u la tio n s .
2. S y s to l ic  b lo o d  p re s s u re .
The s y s t o l i c  b lo o d  p re s su re  means fo r  th e  n o n -a d ip o se  
and ad ipose  women a re  163*01 mm. Hg. and 195*61 mm, Hg, 
r e s p e c t iv e ly .  T ab le  28 and F ig u re  19 show th e  s y s t o l i c  
b lo o d  p re s su re  means f o r  v a ry in g  d e g re e s  o f a d ip o s i ty .
Over 24 per c e n t  i d e a l  w e i ^ t  th e r e  i s  a  marked in c r e a s e  
i n  s y s to l i c  b lo o d  p re s su re  v a lu e s .  A maximum i n  th e  mean 
v a lu e s  o f  204*2 mm. Hg. i s  a t t a i n e d  f o r  s y s to l i c  b lo o d  
p re s su re  a t  45 -  54 p s r  c e n t o v er i d e a l  w eight. T h e re a f te r  
th e  s y s to l i c  b lo o d  p re s su re  means rem ain  a t  a  h ig h  u n ifo rm  
l e v e l  u n in f lu e n c e d  by f u r th e r  in c r e a s e  in  a d ip o s i ty .
3 .  D ia s to l i c I  b lo o d  p r e s s u re .
The d i a s t o l i c  I  blood p ressu re  means for th e  non-adipose
and ad ip o se  women a re  86-16 mm, Hg. and 98*65 mm» Hg, 
r e s p e c t iv e ly .  T ab le  28 and F ig u re  19 show th e  d i a s t o l i c  
I  b lood  p re s su re  means in  r e l a t i o n  to  th e  degree o f  a d ip o s i ty .  
These means fo l lo w  th e  same t r e n d  a s  d e sc rib e d  fo r  th e  
s y s to l i c  b lo o d  p re s s u re  means, w ith  a  maximum a v e rag e  v a lu e  
o f  104*5 mm. Hg. a t  45 -  54 p e r c e n t  over id e a l  w e ig h t.
4 .  D ia s to l ic  I I  b lo o d  p re s s u re .
The d i a s t o l i c  I I  b lood p re s s u re  means fo r  th e  n o n -ad ip o se  
and adipose women a re  77*03 imn* Hg, and 88.69 mm. Hg. r e s p e c t iv e ly .  
5» T ransverse  h e a r t  d ia m e te r .
The t r a n s v e r s e  d iam ete r o f  h e a r t  means fo r  th e  no n -ad ip o se  
and ad ipose women a re  12*22 cm. and 13*16 cm, r e s p e c t iv e ly .
T ab le  29 and F ig u re  20 show th e  t r a n s v e r s e  h e a r t  d ia m e te r  
means in  r e l a t i o n  t o  th e  degree  o f  a d ip o s i ty .  , W ith in c re a s e  
i n  p e rcen tage  o v e r i d e a l  w e i ^ t  t h e r e  i s  an in c re a s e  i n  th e  
tr a n s v e r s e  h e a r t  d ia m e te r  means u n t i l  a  maximum v a lu e  o f  
13*8 cm. i s  re a c h e d  a t  55 -  64 p e r  c e n t  over i d e a l  w e ig h t.
6 . T ransverse  d ia m e te r  o f  c h e s t .
The t r a n s v e r s e  c h e s t  d ia m e te r  means fo r  th e  n o n -a d ip o se  
and ad ipose  women a re  24*41 cm. and 25*39 cm. r e s p e c t iv e ly .
7 . Long h e a r t  d ia m e te r .
The lo n g  h e a r t  d iam ete r means f o r  th e  non-adipos©  and 
a d ip o se  women a r e  13*15 cm. and 13*67 cm. r e s p e c t iv e ly .
8 , F ro n ta l  a r e a  o f  c a rd ia c  s i l h o u e t t e .
The f r o n t a l  c a rd ia c  s i lh o u e t t e  means fo r  th e  n o n -a d ip o se  
and ad ipose  women a r e  106*79 sq» cm. and 115*86 sq , cm, 
r e s p e c t iv e ly .  T ab le  30 and F ig u re  21 show th e  f r o n t a l  
c a rd ia c  s i lh o u e t t e  means fo r  v a ry in g  d e g re e s  o f a d ip o s i ty .
T hese means show no m a te r ia l  in c r e a s e  v d th  a d ip o s i ty  u n t i l  
t h e  24 per c e n t  o v e r i d e a l  w eigh t l e v e l  i s  reach ed . T h e re a f te r  
in c r e a s in g  d e g re e s  o f  a d ip o s i ty  a re  s ig n i f i c a n t l y  r e l a t e d  to  
a n  in c re a s e  in  th e  means o f  th e  f r o n t a l  c a rd ia c  s i l h o u e t t e ,  
w ith  a  maximum i n  th e  mean v a lu e s  o f  118*6 sq . cm. b e in g  
a t t a i n e d  a t  55 -  64 p e r  c en t over i d e a l  w eight.
9 , C a rd io th o ra c ic  r a t i o .
The c a r d io th o r a c ic  r a t i o  means f o r  th e  no n -ad ip o se  
and ad ipose  women a r e  0-5023 and 0*5196 r e s p e c t iv e ly .
T ab le  31 and F ig u re  22 show th e  c a r d io th o r a c ic  r a t i o  
means f o r  v a ry in g  d e g re e s  o f  a d ip o s i ty .  Over 2iv p e r c e n t  
i d e a l  w eight th e r e  i s  a  s ig n i f i c a n t  in c r e a s e  in  tlie  means 
w ith  in c re a s in g  d e g re e s  o f a d ip o s i ty ,  and th e  maximum 
mean v a lu e  o f  0*5334 i s  reached  a t  55 “ 64 per c e n t  o v e r 
i d e a l  w eigh t,
1 0 , The c a r d io th o r a c ic  a re a  r a t i o  f o r  th e  non -ad ipose  
an d  ad ipose  women p r e s e n t s  means o f  0*2252 and 0*2527 
r e s p e c t iv e ly .  T ab le  31 and F ig u re  22 show t h a t  th e  
c a rd io th o ra c ic  a r e a  r a t i o  means f o r  v a ry in g  d e g re es  o f
a d ip o s i ty  p a r a l l e l  c lo s e ly  th e  t r e n d  observed  f o r  th e  
c a rd io th o ra c ic  r a t i o ,  id.üi a  maximum mean va lue  o f  0*2682 
b e in g  a t ta in e d  a t  55 -  64 per c e n t  o v e r id e a l  w e ig h t,
A s i g n i f i c a n t  mean d i f f e r e n c e  i s  reco rded  f o r  th e  
foH oxdng  v a r i a b le s  TÛth th e  mean o f  th e  ad ipose  women 
showing th e  l e s s e r  v a lu e .
1 . H eigh t o f  l e f t  hem itho rax .
The means o f  th e  h e iÿ i t  o f  l e f t  hemi th o rax  f o r  th e  
non -ad ipose  and a d ip o se  wmen a re  22*09 cm. and 20*90 cm. 
r e s p e c t iv e ly .
2 . H eight o f  r i g h t  hemi th o ra x .
The means o f  th e  h e ig h t o f  r i g h t  hemi th o rax  f o r  th e  
non -ad ipose  and a d ip o s e  women a re  20*32 cm, and 18*92 cm. 
r e s p e c t iv e ly .
3 . H eight o f  l e f t  diaphragm *
The means o f  th e  h e i ^ t  o f  l e f t  diaphragm f o r  th e  
non -ad ipose  and a d ip o se  women a re  3*32 cm. and 2*74 cm. 
r e s p e c t iv e ly .
4* H eight o f  r i g h t  dianbragm .
The means o f  th e  h e ig h t o f  r i g h t  diaphragm f o r  th e  
non -ad ipose  and  a d ip o se  women a r e  4*35 cm. and 4*00 cm. 
r e s p e c t iv e ly .
5 . F ro n ta l  a r e a  o f  c h e s t .
The fr o n ta l  c h e s t  area means fo r  th e  non-adipose and
adipose women are 477*74 sq . cm, and 460*44 sq* cm. r e s p e c t iv e ly .
The a b s o lu te  v a r i a b i l i t y ,  o f  Wiich th e  s ta n d a rd  d e v ia tio n  
i s  a  m ea su re , may be re g a rd e d  a s  comparable f o r  th e  non -ad ipose  
and a d ip o se  groups o f women f o r  th e  v a r ia b le s  h e ig h t ,  pu lse  
r a t e , t r a n s v e r s e  h e a r t  d ia m e te r ,  t ra n s v e rse  c h e s t  d ia m e te r , 
h e ig h ts  o f  th e  l e f t  and r i g h t  h a lv e s  o f th e  th o r a x ,  h e i s t s  
o f  th e  l e f t  and r i g h t  h a lv e s  o f  th e  d iaphragm , lo n g  h e a r t  
d ia m e te r , c a rd io th o ra c ic  r a t i o  and c a rd io th o ra c ic  a re a  r a t i o .
The a b so lu te  v a r i a b i l i t y  may be c o n s id e re d  a s  g r e a t e r  in  the 
non-ad ipose  g roup  o f  women f o r  th e  v a r ia b le s  haem og lob in , 
p o ie r  o f  g r i p ,  f r o n t a l  a re a  o f  c h e s t  and ly p h o tic  a n g le ,  and 
a s  g re a te r  i n  th e  ad ipose  group  o f  women fo r  th e  v a r i a b le s  
body w e ig h t, s y s t o l i c  and d i a s t o l i c  b lood  p r e s s u r e s ,  and the  
a re a  o f th e  f r o n t a l  c a rd ia c  s i l h o u e t t e .
The r e l a t i v e  v a r i a b i l i t y ,  o f  which th e  c o e f f i c i e n t  o f 
v a r i a t io n  i s  a  m easure , may b e  re g a rd e d  a s  com parable fo r  th e  
non-ad ipose  and  ad ip o se  groups o f  women fo r  th e  v a r i a b le s  
s y s to l i c  b lo o d  p r e s s u re ,  p u ls e  r a t e ,  t r a n s v e rs e  h e a r t  d iam ete r, 
t r a n s v e rs e  c h e s t  d ia m e te r , r i g h t  hemi th o ra x , lo n g  h e a r t  d ia m e te r , 
c a rd io th o ra c ic  r a t i o  and c a r d io th o r a c ic  a re a  r a t i o .  The 
r e l a t i v e  v a r i a b i l i t y  may be c o n s id e re d  as  g r e a te r  i n  th e  
non-ad ipose  g roup  o f  women f o r  th e  v a r ia b le s  h e ig h t ,  body w e ig h t, 
haem oglobin , power o f  g r ip ,  f r o n t a l  a re a  o f c h e s t  and ty p h o tic
a n g le ,  and a s  g r e a t e r  i n  th e  ad ip o se  g roup  o f  women f o r  th e  
v a r i a b l e s  d i a s t o l i c  I  b lo o d  p re s s u re ,  d i a s t o l i c  I I  b lo o d  
p r e s s u r e ,  l e f t  hemi t h o r a x ,  l e f t  and r i g h t  h a lv e s  o f d iaph ragm , 
and  th e  a re a  o f  th e  f r o n t a l  c a rd ia c  s i l h o u e t t e ,
DISCUSSION.
The d a ta  p re s e n te d  in d ic a te  t h a t  e x c e ss iv e  w eight h a s  a  
s i g n i f i c a n t  in f lu e n c e  on th e  average  v a lu e s  o f c e r t a in  im p o r ta n t  
v a r i a b l e s .  I t  i s  d e s i r a b l e ,  t h e r e f o r e ,  i n  any s tu d y  o f  th e  
f re q u e n c y  d i s t r i b u t i o n s  o f  v a r i a b le s ,  u n le s s  th e  in f lu e n c e  o f 
a d ip o s i ty  i s  talcen i n t o  accoun t by em ploying  a  s u i t a b le  s t a t i s t i c a l  
te c h n iq u e ,  to  ex c lu d e  th o s e  in d iv id u a ls  a re  a d ip o s e , O thend .se  
e rro n e o u s  concep ts may a r i s e  c o n ce rn in g  th e  mean v a lu e s ,  a b s o lu te  
and r e l a t i v e  v a r i a b i l i t i e s  o f a t t r i b u t e s  which a re  d ep en d en t on 
body w eigh t. I  have  s e le c te d  24 p e r  c e n t  over i d e a l  w e ig h t a s  
e s t im a te d  from A n d e rso n ’s nomogram (G reen e , 1948) a s  th e  l e v e l  
beyond  which h e a l th y  a d ip o se  peop le  may be  r e je c te d  from  a norm al 
s e r i e s .  T h is i s  r a t h e r  a r b i t r a r y ,  and o th e r  i n v e s t i g a t o r s  m ight 
w e l l  s e l e c t  some o th e r  c r i t e r i o n  fo r  th e  purpose o f  e x c lu s io n .
T a b le  32 and F ig u re  2 3 , id iich  r e l a t e  t o  th e  k y p h o tic  a n g le ,  a re  
p r e s e n te d  to  show th e  t r e n d  o f  a  v a r i a b le  w ith  in c re a s e  i n  a d ip o s i ty  
when t h a t  v a r ia b le  i s  u n in f lu e n c e d  by a d ip o s i ty .
Compared vji'bh th e  non -ad ipose  women, th e  ad ipose  women 
show s ig n i f i c a n t  d e c r e a s e s  i n  th e  f r o n t a l  a re a  o f th e  c h e s t  
and  th e  h e ig h ts  o f  th e  l e f t  and r i g h t  h a lv e s  o f  th e  th o ra x
and  diaphragm , and a s ig n i f i c a n t  in c r e a s e  in  tiie  t r a n s v e r s e  
d iam e te r  o f  th e  c h e s t .  Thus a s  women become m arkedly  ad ip o se  
r e a l  changes o ccu r i n  th e  f r o n t a l  c h e s t  a re a  and in  th e  shape 
o f  th e  th o rax  a s  judged  from s tu d ie s  o f  p o s te r o - a n te r io r  X -ray 
f i lm s  o f  c h e s t .  The s ig n i f i c a n t  d e c re a s e  i n  th e  f r o n t a l  a re a  
o f  th e  c h e s t w ith  a d ip o s i ty  can n o t be due to  ly p h o s i s ,  a s  th e re  
i s  no s ig n i f i c a n t  d i f f e r e n c e  betw een th e  Icyphotic a n g le  means 
o f  th e  non -ad ip o se  and ad ipose  women. C onsequently  th e  decrease  
i n  th e  f r o n t a l  c h e s t  a re a  may be assum ed to  be due t o  e le v a t io n  
o f  th e  diaphragm , and t h i s  im uld a c c o u n t fo r  th e  s i g n i f i c a n t  
d e c re a se  in  th e  h e ig h t s  o f  th e  l e f t  and r i g h t  h a lv e s  o f  th e  
th o ra x . However, th e r e  i s  a  s i g n i f i c a n t  d ecrease  i n  th e  h e ig h ts  
o f  th e  l e f t  and r i g h t  h a lv e s  o f  th e  diaphragm  wliich i n d i c a t e s  
f l a t t e n i n g  o f th e  d iap h ra g n . T h is  d iap h rag m atic  f l a t t e n i n g  
seem s to  be a t  v a r ia n c e  w ith  th e  p o s tu la t io n  o f d ia p h ra g m a tic  
e le v a t io n .  T h is  a p p a re n t c o n t r a d ic t io n  may be e x p la in e d  by 
re g a rd in g  th e  s i g n i f i c a n t  in c re a s e  o f  th e  t r a n s v e rs e  d ia m e te r  
o f  th e  c h e s t \i±th a d ip o s i ty  a s  i n d ic a t i n g  a  sp la y in g  ou tw ards 
o f  th e  lower r i b s .  T h is would r a i s e  th e  co sto -p h z 'en ic  a n g le s  
i n  r e l a t i o n  to  th e  upperm ost p o in ts  o f  th e  l e f t  and r i g h t  h a lv e s  
o f  th e  diaphragm . In  t i i i s  way f l a t t e n i n g  o f th e  d iaphragm  
m igh t be a s s o c ia te d  w ith  i t s  e le v a t io n .
SUMMARY,
The m eans, r e l a t i v e  and a b s o lu te  v a r i a b i l i t i e s  o f  v a r io u s  
a t t r i b u t e s  a re  c o n tra s te d  f o r  women in  term s o f  n o n -a d ip o s ity  
and a d ip o s i ty .  The s e r i e s  i s  formed by 198 n o n -ad ip o se  and 
98 a d ip o se  iTomen aged 60 to  74 y e a rs  fo r  v a r i a b le s  n o t  d e riv e d  
from X -ray  f i lm s ,  and 165 n o n -a d ip o se  and 83 a d ip o s e  women f o r  
th o se  t i i i c h  a re  o b ta in ed  from  X -ray  f i lm s  o f  th e  c h e s t .
The c r i t i c a l  l e v e l  f o r  a d ip o s i ty  i s  24 p e r  c e n t  over 
id e a l  w e ig h t a s  e s tim a te d  from  A nderson’s  nomogram (G reene, 1948)
I t  i s  sh o rn  t h a t  th e  m a jo r i ty  o f  v a r ia b le s  c o n sid e red  a re  
s i g n i f i c a n t l y  in f lu e n c e d  by a d ip o s i ty .
The in flu en ce  of a d ip o s ity  on the th o ra c ic  measurements 
i s  d iscu ssed . I t  i s  observed th a t  the decrease in  the f ro n ta l  
area of the  ch e s t a sso c ia ted  w ith  ad ip o sity  i s  lin k ed  with 
e lev a tio n  and f la tte n in g  o f th e  diaphragm, and w ith  outward 
displacem ent o f th e  lower r i b s .
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Figure 19. The s y s to l ic  and d ia s t o l i c  blood p ressu re  means
o f a l l  the women in  the s e r ie s  in  r e la t io n  to  the degree of
a d ip o sity .
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Figure 20, The tran sverse  h ea r t diameter means o f a l l  the
women in  th e  s e r ie s  in  r e la t io n  to  the degree o f a d ip o s ity .
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Mean fr o n ta l  card iac  s i lh o u e t te  v a lu es  for d i f f e r e n t
p e rcen tag e  over id e a l  w eigh t ----------------
P ro je c te d  mean f r o n t a l  c a rd ia c  s i lh o u e t te  v a lu e  
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F igure 21. The f r o n t a l  cardiac s i lh o u e t te  means of a l l  the
women in  the s e r ie s  in  r e la t io n  to  th e  degree o f a d ip o s ity .
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F ig u re  22. The c a rd io th o ra c ic  r a t i o  and c a rd io th o ra c ic  a r e a  
r a t i o  means o f a l l  th e  women in  th e  s e r i e s  in  r e l a t i o n  to  th e  
deg ree  of a d ip o s i ty .
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Figure 23. The kyphotic angle  means of a l l  th e  women in  the
se r ie s  in  r e la t io n  to  the degree o f  a d ip o sity .
The fo l lo w in g  i s  a  l i s t i n g  o f  th e  p ercen tage  over id e a l  
w e i ^ t  v a lu e s  f o r  th e  293 h e a l th y  non-ad ipose  women and th e  111 
a d ip o se  women o th e rw ise  w e ll. The case  numbers a re  a l s o  shown, 
0 r e p re s e n ts  i d e a l  %\?ei^t or l e s s  th a n  id e a l  w e ig h t.
NON-ADIPOSE WOMEN.
No. % No, $ No, % No, % No. %
401 22 444 24 486 22 528 12 571 0
402 18 445 6 487 0 529 0 572 14
403 14 446 12 488 2 530 20 573 16
404 0 447 0 489 4 531 8 574 0
405 0 448 4 490 24 532 0 575 20
406 24 449 0 491 0 533 24 576 14
407 0 450 10 492 12 534 0 577 4
40s 22 451 12 493 0 535 10 578 0
409 2 452 20 494 0 536 20 579 12
410 12 453 4 495 0 537 0 580 20
411 6 454 12 496 0 538 2 581 4
412 22 455 12 497 0 539 0 582 0
413 24 456 6 498 0 540 16 583 0
414 24 457 0 499 8 541 6 584 24
415 18 458 14 500 22 542 0 585 4
416 14 459 4 501 24 543 10 586 0
417 4 460 IS 502 0 544 0 587 24
418 0 461 0 503 22 545 12 588 4
419 0 462 0 504 0 546 16 589 0
420 2 463 2 505 0 547 18 590 0
421 24 464 0 506 14 548 10 591 ■ 22
422 20 465 0 507 0 549 0 592 0
423 0 466 12 508 0 550 0 593 0
424 0 467 14 509 0 551 10 594 2
425 0 468 14 510 2 552 10 595 12
426 24 469 0 511 0 553 8 596 8
427 18 470 2 512 8 554 0 597 18
428 0 513 0 555 4 598 0
429 0 471 20 514 .24 556 0
430 IS 472 0 515 14 557 18 599 0
431 0 473 10 516 0 558 0 600 0
432 20 474 0 517 14 559 24. 601 0
433 22 475 0 518 4 560 8 602 0
434 14 476 0 519 0 561 12 603 0
435 14 477 0 520 18 562 0 604 0
436 16 478 IS 521 22 563 14 605 0
437 24 479 0 522 0 564 20 606 16
438 22 480 6 523 18 565 0 607 0
439 24 4SI 12 524 4 566 18 60S 8
440 0 482 24 525 12 567 16 609 24
441 0 483 0 526 4 568 0 610 0
442 4 484 4 527 0 569 20 611 0
443 0 485 8 570 0 612 0
NON-ADIPOSE WOMEN.
No. % Wo. % Woo % Wo. % Wo. %
613 0 629 4 645 0 661 16 677 0
614 4 630 6 646 0 662 6 678 0
615 2 631 0 647 18 663 12 679 0
616 4 632 U 648 0 664 0 680 0
617 2 633 0 649 0 665 22 681 0
618 4 634 0 650 6 666 0 682 0
619 0 635 0 651 0 667 12 683 (
620 0 636 2 652 24 668 0 684 0
621 4 637 0 653 18 669 0 685 10
622 24 638 4 654 0 670 0 686 12
623 0 639 0 655 16 671 0 687 10
624 6 640 0 656 0 672 24 688 0
625 24 641 2 657 0 673 24 689 0
626 2 642 4 658 8 674 0 690 10
627 24 643 0 659 0 675 0 691 0
628 4 644 0 660 22 676 20 692
693
12
0
ADIPOSE WOMEN.
0
694 32 714 62 733 26 753 54 772 32
695 42 715 64 734 26 754 40 773 38
696 42 716 46 735 54 755 36 774 80
697 36 717 46 736 32 756 40 775 46
698 30 718 34 737 52 757 58 776 38
699 26 719 62 738 48 758 34 777 32
700 36 720 46 739 44 759 26 778 30
701 34 721 44 740 60 760 54 779 36
702 38 722 52 741 36 761 52 780 74
703 102 723 46 742 46 762 46 781 104
704 68 724 34 743 64 763 32 782 58
705 42 725 36 744 68 764 28 783 32
706 32 726 72 745 56 765 36 784 36
707 30 727 38 746 26 ■766 34 785 52
70S 28 728 56 747 44 786 26
709 32 729 30 748 32 767 42 787 26
710 26 730 40 749 28 768 32 788 34
711 34 731 82 750 38 769 30 789 26
712 26 751 68 770 68 790 26
713 28 732 38 752 36 771 28 791 54
ADIPOSE WOMEN,
No, %
792 34
793 26
794 52
795 46
796 84
797 34
798 38
799  42
800 34 
801 42 
802 58
803 38
804 44
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S e v e ra l o f th e  v a r i a b le s  p re v io u s ly  d e sc r ib e d  a re  o f  such 
im p o rtan c e  in  th e  e s t im a t io n  of h e a r t  s i z e  t h a t  I  now p ro p o se  
t o  c o n s id e r  them i n  g r e a t e r  d e t a i l .  The v a r ia b le s  a re  p re s e n te d  
i n  th e  fo llo w in g  o rd e rs  -
lo  The c a rd io th o ra c ic  r a t i o .
2 , The tra n s v e rs e  d ia m e te r  o f  th e  h e a r t .
3o The f r o n ta l  c a r d ia c  s i lh o u e t te ,
4o The c a rd io th o ra c ic  a r e a  r a t i o .
THE CARDIOTHQRàCIG RATIO,
T his s tu d y  o f  th e  c a rd io th o ra c ic  r a t i o  (D anser, 1 9 1 9 ), vÆiich 
i s  a ls o  Imom a s  th e  h e a r t  lu n g  c o e f f i c i e n t  (E e r le y , 1950) and 
th e  h e a r t- lu n g  q u o t ie n t  (^Jhite, 1945) i s  based on th e  363 men 
and 230 women who a re  regarded  a s  h e a l th y .  As in d ic a te d  e a r l i e r  
i n  t h i s  t h e s i s  I  ex c lu d ed  th o se  who had a  haem oglobin under 11 g. 
S a h l i ,  an a p ic a l  s y s to l i c  murmur g r e a t e r  than  Grade 2 a s  d e sc rib e d  
by  Levine and H arvey  (1949) > an a sy m m etrica l c h e s t ,  and th o se  ^fno 
were 25 per c e n t  o r  more over i d e a l  w e igh t a s  e s t im a te d  from 
Ander son * s nomogram ( 1948).
RESULTS,
The freq u e n cy  d i s t r ib u t io n s  o f  th e  363 men and th e  250 women 
by sex  and te n  y e a r  age groups w ith  re fe re n c e  to  th e  c a rd io th o ra c ic  
r a t i o  a re  sho^m i n  T ab le  33- T here  i s  an upward t r e n d  o f th e  
d i s t r i b u t i o n s  w ith  age and fo r  b o th  se x es . Table 4  shows th a t  
th e  c a rd io th o ra c ic  r a t i o  means f o r  men in c re a s e  i-rith age from 0*43 
f o r  th e  age g roup  60 -  64 to  0*49 f o r  th e  age group 85 -  89 , and 
t h a t  th e  c o rre sp o n d in g  means f o r  women a re  0*50 and 0*54® Thus 
th e  means fo r  women a re  g r e a te r  th a n  th o se  fo r  men a t  a l l  ages®
The a b so lu te  v a r i a t i o n ,  o f  which th e  s ta n d a rd  d e v ia t io n  i s  a  m easure , 
i s  s im ila r  f o r  th e  se x es  and shows l i t t l e  change v d th  a g e . The 
r e l a t i v e  v a r i a b i l i t y ,  a s  shorn  by  th e  c o e f f ic ie n t  o f  v a r i a t i o n ,  i s
s im ila r  fo r the sexes and shows a s l ig h t  increase vdth age fo r  
men.
A ll the su b je c ts  in  th i s  s e r ie s  were healthy  and th u s the 
e n t i r e  ranges of th e  ca rd io th o rac ic  r a t i o  may be regarded as 
norm al. I t  i s  of v a lu e , however, to  possess upper and lower 
l im i t s  beyond xdiich th e  occurrence of normal record ings a re  
r e la t iv e ly  in fre q u en t. Opinions of what may be regarded as 
such l im its  vary from one observer to  the n ex t, b u t th e  10th 
and 90th p e rc e n tile s  are  convenient l im i t s .  On th i s  c r i te r io n  
th e  c e n tra l 80 per cen t ranges of the  d is t r ib u t io n s  a re  c e r ta in ly  
norm al, id iile  ob serv a tio n s occurring o u tsid e  these ran g es , though 
a ls o  possib ly  norm al, a re  mere su sp ec t, p a r tic u la r ly  those  ^dtliin 
th e  upper and lovjer 2*5 per cent extrem es of the d is t r ib u t io n s .  
Cumulative percentage frequencies were ca lcu la ted  from the frequency 
d is t r ib u t io n s  shown in  Table 33, and th e  cumulative percentage 
curves d ram  from th e se  d a ta  are shown in  Figures 24 and 25 fo r 
men and i-jomen re sp e c tiv e ly . In a d d it io n , the 10th, 50th (median) 
and 90th p e rc e n tile s  a re  shown fo r each age group. From these 
curves are obtained d i r e c t ly  the s e le c te d  p e rcen tile  values fo r 
th e  ca rd io thoracic  r a t i o  idiich are  shown in  Table 34* Thus the 
low er and upper l im i t s ,  a s  represen ted  by the 10th and 90th 
p e rc e n t i le s ,  fo r th e  age groups 60 » 69, 70 « 79 and 80 = 89 are 
f o r  men 0*40 and 0*48, 0*42 and 0*51, and 0*43 and 0*52 re sp ec tiv e ly . 
The corresponding f ig u re s  fo r the women are  0*45 and 0*56, 0*47 
and 0*57, and 0*49 and 0*59. S elected  p e rcen tile  l im i ts  are  a lso  
shovm in  Figures 26 and 27 fo r men and women re sp e c tiv e ly .
The reasons th a t  account fo r th e  in c rease  in  the  ca rd io th o ra c ic  
r a t i o  w ith  age are complex, and are  no t th e  same fo r men and women. 
The c o e f f ic ie n ts  of c o r r e la t io n  of the  v a r ia b le s  to  age are of 
i n t e r e s t  (Table 35). There i s  a s ig n if ic a n t  p o sitiv e  c o r re la t io n  
between age and the tra n sv e rse  diameter o f th e  h e a r t fo r  men, b u t 
n o t fo r  women. There i s  a s ig n if ic a n t n eg a tiv e  c o rre la tio n  between 
age and the tran sv erse  d iam eter of the c h e s t fo r  women, bu t n o t fo r  
men. There i s  a s ig n i f ic a n t  p o sitiv e  c o r re la tio n  between age and 
th e  ca rd io th o rac ic  r a t i o  fo r  both sexes,
DISCUSSION.
Opinions d if fe r  concerning the value o f the  ca rd io th o rac ic  
r a t i o ,  Kerley (1950) re g a rd s  the ca rd io th o ra c ic  r a t io  as a f a i r l y  
r e l i a b le  guide to  the  s iz e  o f the h e a r t ,  s in ce  the shape of the  
h e a r t  i s  to  a large e x te n t dependent on the  shape of the c h e s t.
White (1945), however, s t a te s  th a t  the c a rd io th o rac ic  r a t io  i s  
u n re l ia b le  and u n s a tis fa c to ry  because o f th e  extremely vide range 
of th e  norm al, while Unger l e i  der and Gubner (1942) consider th a t  i t  
i s  crude and in ex ac t, as  the  m d th  o f the  c h e s t i s  only a rough 
index  o f body s ta tu re  and th a t  i t  i s  a l te r e d  in  any given case by 
r e s p i r a t io n .  The concept o f K erley(1950) seems the most reasonab le  
fo r  more reasons than  th e  one he reco rd s. The c o e ff ic ie n t o f 
v a r ia t io n  i s  a measure of the  r e la t iv e  v a r i a b i l i t y  o r - s c a t te r  o f 
frequency d is t r ib u t io n s ,  and the  approximate c o e ff ic ie n t o f  v a r ia t io n
o f 7*7 fe r  the ca rd io th o ra c ic  r a t i o  in d ic a te s  th a t ,  f a r  from 
sho^-iing a i«dde range of norm ality , i t  has a most moderate 
v a r ia b i l i ty .  Indeed the o ther c o e f f ic ie n ts  of v a r ia t io n  in  
t h i s  th e s is  shown in  Table 26 and the  c o e ff ic ie n ts  o f v a r ia t io n  
f o r  men, th a t  a re  l i s t e d  by P ea rl (1930), revea l th a t  the 
c h a ra c te r is t ic s  \d.th c o e ff ic ie n ts  o f v a ria tio n  le s s  than  7»7 a re  
la rg e ly  s k e le ta l . Some of the  c o e ff ic ie n ts  o f v a r ia tio n  shoim 
by P e a r l (1930) to  be g re a te r  than 7*7 a re  the  in te ll ig e n c e  
q u o tie n t ,  18*01? v i t a l  c a p a c ity , 17*90, and the re s p ira t io n  r a te  
per m inute, 17*80, In a d d itio n , the c o e f f ic ie n t  of v a r ia t io n  of 
the  s y s to l ic  blood p ressu re  of the p a t ie n ts  in  th is  s e r ie s  i s  about 
13*0. Considering th e  assessm ent of s y s to l ic  blood p ressu re  no 
one would suggest th a t  i t  be d iscarded , because the s c a t te r  o f i t s  
frequency d is t r ib u t io n  i s  alm ost tvjice th a t  o f the  ca rd io th o rac ic  
r a t i o  and i t s  method o f record ing  i s  n o to r io u s ly  v a riab le . I t  has 
been proved th a t  in  the  reco rd in g  of s y s to l ic  blood pressure w ith 
the mercury manoneter u s in g  a standard c u ff  th e re  i s  a s ig n i f ic a n t  
v a r ia t io n  between successive  recordings by two observers, and th i s  
observer d iffe ren ce  may be as g rea t as 36 mm. Hg, (Anderson and Cowan, 
1961) • Much more im p o rtan t than the c r i t ic is m  of the r e la t iv e  
v a r i a b i l i t y  of the ca rd io th o ra c ic  r a t io  i s  the  r e a l is a t io n  th a t  any 
range of norm ality which r e la te s  to  th e  card iovascu lar system must 
take  cognisance of a d ip o s ity . I t  i s  knoxm th a t  ad iposity  e x e r ts  
a  s ig n i f ic a n t  in fluence on the card iovascu lar system and, th e re fo re , 
a d ip o s ity  must be regarded  fundamentally a s  a  patho log ical e n t i ty  to 
which normal lim its  do n o t apply. The adverse influence of re s p ira t io n
on the  ca rd io th o rac ic  r a t io  must be dim inished in  o ld  age, because 
th e re  i s  as I  have shown e a r l ie r  a s ig n if ic a n t  negative  c o rre la tio n  
between age and c h e s t expansion. Thus i t  i s  apparent th a t  the 
ca rd io th o rac ic  r a t i o ,  used ju d ic io u s ly  and in  con junction  vjith otlier 
c l in i c a l  c r i t e r i a ,  can be of a s s is ta n c e  in  the ev a lu a tio n  of border­
l i n e  cases in  the o ld er age groups, where the ca rd io v ascu la r system 
i s  suspect.
Danger (1919) w ithout s ta tin g  th e  age or sex of h is  cases , 
recorded a range fo r  the ca rd io th o rac ic  r a t io  of 39 to  50 per cent 
w ith  an average v alue  of 45 per c e n t. This i s  s im ila r  to  th e  ranges 
no ted  in  th i s  th e s i s  fo r  men, bu t i s  much lo ss  than th e  ranges fo r 
women. He s ta te d  th a t  anything over 52 per cent was c e r ta in ly  
p a th o lo g ica l. T his statem ent i s  n o t n ecessa rily  tru e  fo r  older 
men and i s  com pletely m isleading in  the case of o lder women fo r 
whom the 90th p e rc e n ti le  lev e ls  fo r  th e  age groups 60 -  69, 70 -  79> 
and 80 -  89 are  0*56, 0*57 and 0*59 re sp e c tiv e ly .
Tirman and Hamilton (1952) in  a study of men aged 20 to  75 y ea rs , 
found no r e a l  in c re a se  in  the average values fo r the maximum transverse  
diam eter of h e a r t or ch e s t, but suggested th a t the in c re a se  in  the s ize  
o f the  h ea rt may be an aging fe a tu re , which i s  l a t e  in  appearing to  a 
s ig n if ic a n t  e x te n t. In  th is  s e r ie s ,  'idiich deals more comprehensively 
w ith  the higher age ran g es , the in c re a se  in  the tra n sv e rse  diameter of 
th e  h e a rt vath age i s  s ig n if ic a n t ,  w hile the average v alues fo r the 
c h e s t diameter rem ain e s s e n tia lly  s ta tio n a ry . T h is, however, only 
a p p lie s  to  men, w hile women show a s ig n if ic a n t  nega tive  co rre la tio n  
between the tra n sv e rse  diameter of the  chest and age, vjith no c o rre la tio n
of any s ig n ific an c e  between the tra n sv e rse  diameter o f the h ea rt 
and age. Thus the  s ig n if ic a n t p o s it iv e  co rre la tio n  between the 
ca rd io th o rac ic  r a t i o  and age fo r bo th  sexes i s  due to  d if fe re n t  
causes. The e x te n t to  i^ ic h  a d ip o s ity  by predisposing to  d isease 
and death i s  a  f a c to r  in  the production  of the sex d if fe re n c e s  of
th e  transverse  d iam eters of h e a r t and of chest in  a h ea lth y  group
o f older men and women i s  sp ecu la tiv e . I t  may be th a t  the  more 
marked lyphosis observed in  women i s  the  dominant cause .
SUMMARY.
The value of th e  ca rd io th o rac ic  r a t i o  in  c l in ic a l  medicine 
has been assessed  x-ath re fe ren c e  to  363 men and 250 xjomen, aged 
60  to  89 y ea rs  xho were in  good h ea lth .
The 10th and 90th p e rc e n ti le  l im its  of the  ca rd io tho racic  
ra ,tio  fo r  the age groups 60  -  69y 70 -  79 ^  and 80 -  89 are fo r
men 0*40 and 0*48, 0*42 and 0*51, and 0*43 and 0*52 re sp e c tiv e ly .
The corresponding values fo r  women are  0*45 and 0*56, 0*47 and 
0*57, and 0*49 and 0*59. The ap p lica tio n  of the r a t io  o f 1 : 2 
to  o lder x-romen as a le v e l  o f norm ality xd.ll g ive misleading 
in fo rm ation  concerning th e  ex istence of ca rd iac  enlargement.
Both sexes shox-r a  s ig n i f ic a n t  p o s itiv e  c o rre la tio n  between the 
c a rd io th o ra c ic  r a t io  and age. In men th i s  i s  due to  an in c re a se  
in  the maximum tran sv erse  diam eter of the  h e a r t  x-dth age, w hile in  
x*romen i t  i s  the r e s u l t  o f  a s ig n if ic a n t n eg a tiv e  c o rre la tio n  betv/een 
the  maximum transverse  diam eter of the ch es t and age.
Table 33.
The number o f  oases by sex and te n  year age groups w ith  reference
to  th e  ca rd io th o ra c ic  r a t io .
C ard io thoracic Men Women
r a t io
60 -  69 70 -  79 80 -  89 60 -  69 70 -  79 80 -  89 
years y e a rs  years y ea rs  years y ea rs
0-35 2
0*37 6 1
0-39 24 12 3 2
O'41 27 13 4 2 1
0-43 35 32 9 4 3
0*45 20 42  12 18 6 1
0*47 17 33 11 17 11 3
0-49 3 15 12 17 18 4
0*51 4 9 6 19 25 7
0.53 1 3 2 11 16 12
O '55 2 1 13 10 5
0 '57 1 1 4 9 7
0 '59 1 3
0'6l 1
139 163 61 106 100 /nt
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THE TRMSVERSE DIMETER OF THE HEART.
Many authors have regarded the h e a r t  diam eter as a u s e fu l 
c r i t e r io n  of the h e a r t  s iz e  i t s e l f  (Bedford and Treadgold, 1931; 
B ain ton , 1932; Baki-dn and Bakvrin, 1935; Comeau and Wliite ^  1942) 
b u t ,  as  f a r  as I  am ab le  to  a sc e r ta in , inform ation  r e la te s  to  
th o se  of young and a d u lt l i f e  and only inadequate]y  to  o ld  age.
In  the  f i r s t  in stance  normal l im its  of th e  transverse  h e a r t  
d iam eter m i l  be p resen ted  and d iscussed . T hereafte r, the  h e a r t  
d iam eter m i l  be assessed  m th  reference  to  re la te d  v a r ia b le s .
RESULTS.
The frequency d is t r ib u t io n s  of the  363 men and the 250 women 
by sex and ten  year age groups m th  re fe ren c e  to  the tra n sv e rse  
d iam eter o f the h e a r t  a re  shov/n in  Table 36. There i s  a s ig n if ic a n t 
upward trend  of the d is t r ib u t io n s  with age fo r men, but n o t fo r  
women. Table 5 shows t h a t  the tran sv e rse  diameter of th e  h e a r t  
means fo r  men in crease  w ith age from 12-3 cm, fo r  the age group 
60 -  64  to  13*7 cm. fo r  th e  age group 85 -  89, v iiile fo r  women 
th e re  i s  no such change 12»3 cm. being the mean values fo r  the  age 
groups 60 -  64 and 85 -  89. This in c rease  in  the means of the  
tra n sv e rs e  diameter o f th e  h ea rt with age fo r  men r e s u l t s  in  the 
averages fo r men becoming progressively  g re a te r  than the corresponding 
averages fa r  immen. The absolute v a r ia t io n  i s  sim ilar fo r  men and 
women and shows l i t t l e  change m th  age. The re la tiv e  v a r i a b i l i t y
i s  s l ig h t ly  g rea te r  fo r  men and shows no marked change w ith age.
Cumulative percentage frequencies were ca lcu la ted  from the 
frequency d is t r ib u t io n s  shoim in  Table 36, and the cum ulative 
percen tage curves drawn from these d a ta  are  showi in  F ig u res 28 
and 29 fo r men and women re sp e c tiv e ly . In  ad d itio n , the  10th,
50th (median) and 90th p e rce n tile s  are  shorn fo r each age group.
From these curves a re  obtained d i r e c t ly  the se lected  p e rc e n ti le  
v a lu es  fo r the tra n sv e rse  dim ieter of the  h e a rt idiich a re  shorn 
in  Table 37. Thus the  lovjer and upper l im i ts ,  as rep resen ted  
by th e  10th and 90th p e rc e n tile s  fo r  th e  age groups 60 -  69,
70 -  79, and SO « 89 a re  fo r men 11*12 cm. and 14-*25 cm. , 11*63 cm. 
and 14*20 cm., and 12*03 cm. and 14*72 cm. re sp e c tiv e ly . The 
corresponding f ig u re s  fo r  women, considered  as one age group 
60 -  89 years because th e re  i s  no s ig n i f ic a n t  v a r ia tio n  in  the 
means with age, a re  11*12 cm. and 13*29 cm. Selected p e rc e n tile  
l im i t s  are  a lso  shown in  Figures 30 and 31 fo r men and women 
re sp e c tiv e ly .
DISCUSSION.
The re la t iv e  v a r i a b i l i t y  of the tran sv e rse  diam eter o f the 
h e a r t  i s  about 7*0. This i s  exceedingly moderate and i s  comparable 
to  th a t  fo r the ca rd io th o ra c ic  r a t io .  I f  the narrowness of tlie 
s c a t t e r  of the frequency d is tr ib u tio n s  i s  accepted a s  a c r i te r io n  
o f  the  s u i ta b i l i ty  o f a v a riab le  as a  c l in ic a l  index th en  the 
tran sv e rse  diam eter o f th e  h ea rt and card io th o rac ic  r a t i o  a re
most e ffe c tiv e  c r i t e r i a ,  and n e ith e r  ta k es  precedence over the 
o th e r . However, i f  the b e l ie f  th a t  the  transverse diam eter of 
th e  chest i s  an u n sa tis fa c to ry  measurement (Ungerleider and 
Gubner, 194-2) i s  t ru e  to  even a minor e x te n t, then th e  tran sv erse  
d iam eter of the h e a r t  alone takes precedence over the ca rd io th o rac ic  
r a t i o .
The im p lica tio n s o f the s ig n if ic a n t  co rre la tio n  between the 
tra n sv e rse  diam eter o f the h ea rt and age observed fo r men, bu t not 
fo r  women i s  d iscussed  lAen considering  the ca rd io th o rac ic  r a t io  
and the area of the  ca rd iac  s i lh o u e tte . While c o rre c tio n  fo r 
kyphosis enhances th e  c o rre la tio n  between the tran sv e rse  diameter 
o f the h e a r t and age fo r  men and women, the  co rre la tio n  fo r  women 
does n o t a t ta in  a  le v e l  of s ig n ifican ce . I t  seems th a t  the  h ea rt 
s iz e  in c reases  s ig n i f ic a n t ly  id.th age fo r men but no t fo r  women, 
and the  reason fo r t h i s  sex d iffe ren ce  i s  specu la tive . Do women 
p o ssess b e t te r  ca rd io v ascu la r systems on the  vhole than  men? I s  
th e  in c rease  noted in  h e a r t  size  fo r  men re la te d  to  changes in  the 
coronary a r te r ie s  or in t r in s i c a l ly  w ith in  the  h ea rt muscle which 
do no t occur to  the same degree in  women? Only fu rth e r  re se a rch  
can provide the answer.
SUMMARY.
The value of the  tran sv e rse  diam eter of the h ea rt in  c l in ic a l  
m edicine has been a ssessed  %&th re feren ce  to  363 men and 250 women 
aged 60 to  89 y ea rs , who were in  good h e a lth .
The 10th and 90th p e rc e n tile  l im its  of the transverse  diam eter 
o f the  h e a r t  fo r the  age groups 60 -  69, 70 -  79, and 80 -  89 fo r  
men are  11*12 cm. and 14*25 cm., 11*63 cm. and 14*20 cm., and 
12*03 cm. and 14*72 cm. re sp e c tiv e ly . The corresponding f ig u re s  
fo r  women taken as one group aged 60 -  89 y ea rs  are  11*12 cm. and 
13*29 cm.
I t  i s  observed th a t  t-diile there i s  a s ig n if ic a n t p o s it iv e  
c o r re la t io n  betijeen the  tran sv e rse  diam eter of the h e a rt and age 
fo r  men, th is  i s  no t th e  case fo r vramen. The reasons fo r th i s  
sex d iffe re n ce  are  sp e c u la tiv e .
The transverse  d iam eter of the h e a r t  has been considered thus 
f a r  simply as a v a r ia b le  in  terms of age and sex. The purpose now 
i s  to  p resen t the tra n sv e rse  diameter of the  h e a rt to g e th er w ith 
d a ta  r e la t in g  to  body w eigh t, h e ig h t, ch e s t diam eter, and a r t e r i a l  
blood p ressu re . The o b je c t i s  to  determ ine the nature and in te n s i ty  
of the  re la tio n sh ip s  o f th e  h ea rt diam eter and these o ther f a c to r s ,  
and therefrom  to  a s se ss  th e  e ff ic ien cy  w ith which the h e a r t  diam eter 
can be p red ic ted  from a knowledge of such v a r ia b le s  in  a h e a lth y  but 
e ld e r ly  group of the popu la tion . The d iffe re n c e s  in  -these re sp e c ts  
\i±th change of age w il l  a lso  be in d ica ted  by co n trastin g  th e  find ings 
fo r  ad jacen t decennial p eriods 60 to  69 and 70 to  79 y ea rs .
A paper idiich I  p repared  on th i s  su b je c t appeared in  th e  B r itish  
H eart Jo u rn a l in  I960 (Volume 22. Page 391.)* Because of th e  complex
Table 36,
The number of cases by sex and te n  y ea r age groups w ith  reference 
to  th e  transverse  diam eter of h e a r t .
Transverse Men Wonen
h e a rt
Lame te r  
cm.
60 — 69 
y ea rs
70 " 79 
years
80 -  89 
y e a rs
60 -  69 
years
70 -  79
y ea rs
80 -  89 
years
9-6 1 1
10*0 2 1 1
10*4 5 1 1 2 4 3
10*8 11 4 6 6 3
11*2 9 12 1 19 9 4
11*6 16 12 3 18 16 4
12.0 22 18 8 17 5 9
12*4 24 18 13 12 30 7
12*8 15 29 6 14 19 7
13*2 12 32 4 10 8 3
13*6 7 17 7 5 1
14*0 8 6 6 1 1 1
14*4 5 8 7
14*8 2 3 3 1 1
15*2 1
15*6 1 3
16*0 1
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Figure 30. Selected p e rc e n tile  l im its  of transverse  d iam eter of 
h e a r t  for men.
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Figure 31. S e lec ted  p e rc e n tile  l im i ts  of tran sv e rse  diameter of 
h ea rt fo r  women.
nature of th e  s t a t i s t i c a l  work involved I  p re sen t the find ings 
recorded in  th i s  paper r a th e r  than  re c a lc u la tin g  the  analysis 
on the b a s is  of the number in  t h i s  th e s is .
The d a ta  are  derived from the  records of 111 men and 160 women, 
aged 60 to  69 y ea rs , and 123 men and 129 women, aged 70 to  79 y e a rs .
A ll were considered  to  be in  good h ea lth . Excluded from the s e r ie s  
were those who had a haemoglobin under 11 g. S a h l i ,  an ap ica l s y s to l ic  
murmur g re a te r  than Grade 2 as  described by Levine and Harvey (1949), 
or an asym m etrical chest. For the purpose of t h i s  s t a t i s t i c a l  study 
the  adipose who were otherw ise in  good h ea lth  have been included.
Subjects su ffe r in g  fi*om extreme degrees of a d ip o s ity  u sua lly  excluded 
themselves because of c o -e x is tin g  disease or in a b i l i t y  to  measure the  
h e a rt or c h e s t diam eters vjith accuracy.
RESULTS.
Because of the in c lu s io n  o f the adipose in  t h i s  analysis the 
means and o th e r s t a t i s t i c a l  in d ic e s  may d i f f e r  from those p resen ted  
elsewhere in  th i s  th e s is  where the adipose a re  excluded.
Table 38 shows fo r each sex the means \Txth th e i r  standard e r r o r s ,  
th e  standard  d ev ia tio n s , and the  c o e ff ic ie n ts  o f v a r ia tio n  of the  sev e ra l 
v a ria b le s  fo r  two decennial age periods. The average h e a rt d iam eters 
a re  a l ik e  fo r  the  sexes in  the  age group 60 to  69 y e a rs , b u t in  the 
foH om ng decade the h e a r t  d iam eter of the men i s  on average 0»4 cm. 
g rea te r than  th a t  of the women. The average v a lu es of the h e a r t 
diam eters o f 12*6 cm. and 13«0 cm. in  the men a re  g rea te r than  the
.LVD
12-2 cm. reco rded  by Kerley (1950) fo r adu lt men, and the h e a rt 
diameter means of the women are 2 cm. g rea ter than  the 10»7 cm. 
observed fo r  a d u lt  women by B ainton (1932) from orthodiagraimnatic 
s tu d ies . The diminution in  th e  average body w eight xjith age i s  
ra th e r  more pronounced in  women. Chest diam eter decreases in  
both sexes w ith age, and the  standard  e rro rs  o f th ese  means suggest 
th a t  the downward trend  i s  s ig n if ic a n t  in  women b u t no t in  men.
The average s y s to l ic  and d ia s to l i c  blood p ressu res  of the women 
are g re a te r  than the corresponding values fo r  th e  men in  both age 
groups, w hile the increase  in  s y s to lic  blood p ressu re  vdth age in  
both sexes i s  n o t observed fo r  d ia s to l ic  blood p ressu re . The men 
a re  t a l l e r  on average than th e  women and for each sex the d if fe re n c e s  
in  the two age groups are n e g l ig ib le .
The ab so lu te  v a r ia tio n  of h e a r t  diameter i s  equal in  the sexes; 
shovjs no change m th  age; i s  le s s  than th a t noted fo r other a t t r i b u te s  
such as body weight and blood p ressu re , and i s  comparable to  the value 
of 1“09 noted by Hodges and E yster (1926). The r e la t iv e  v a r ia b i l i ty  
o f h ea rt diam eter i s  a lik e  fo r  th e  sexes; shows no change id.th age; 
i s  le s s  than  th a t  fo r weight and blood p ressu re , bu t g reater than  th a t  
fo r chest diam eter and h e ig h t.
The approximate r e la t iv e  v a r ia b i l i ty  of 8»8 fo r the h ea rt d iam ete r, 
which i s  analogous to  the 7-7 observed for the card io th o rac ic  r a t i o ,  
i s  moderate. Body vjeight and a r t e r i a l  blood p ressu re  are more v a r ia b le  
a t t r i b u t e s ,  and tlie use of h e a rt diam eter as a c l in ic a l  index  cannot, 
th e re fo re ,  be c r i t i c i s e d  on the grounds of i t s  excessive v a r ia b i l i t y  
in  d i f f e r e n t  su b jec ts .
x y o
The c o e ff ic ie n ts  o f c o rre la tio n  fo r  the four age-sex groups 
fo r  each p a ir  of v a r ia b le s  were ca lcu la ted  and are shoim in  Table 39» 
The c lo s e s t  re la tio n sh ip s  between h e a r t diam eter and o ther v a r ia b le s  
a re  those involving w eight and chest d iam eter. A rte r ia l  blood 
p re ssu re  though s ig n i f ic a n t ly  co rre la ted  w ith h ea rt diam eter i s  
of le s s  importance, w hile between h e ig h t and h ea rt diam eter th e  
a s s o c ia tio n , though p o s it iv e  in  sign , i s  n o t s ig n if ic a n t s t a t i s t i c a l l y .  
These c o e ff ic ie n ts  o f c o r re la tio n  do no t take  in to  account the 
in te r r e la t io n s h ip s  th a t  e x i s t  in  varying degree between the  v a ria b le s  
them selves, and in  consequence do no t measure the stren g th  of 
a s s o c ia tio n  betvjeen th e  h e a r t  diameter and each of the o th er v a riab les  
when th e  in fluence of th e  remaining independent v a ria b le s  has been 
e lim in a ted . This i s  measured by c o e f f ic ie n ts  of p a r t ia l  c o r re la tio n  
between h e a r t diam eter and each v a riab le  se p a ra te ly , one or more of 
the  o th e rs  being held  co n s tan t. The th i r d  order c o e f f ic ie n ts  of 
c o r r e la t io n  shoim in  Table 40 in d ica te  th a t  when the th ree  r e s id u a l 
v a r ia b le s  are held  c o n s ta n t, (l) the s ig n ific a n c e  of tlie c o r re la tio n s  
between the h ea rt d iam eter and each v a r ia b le  i s  dim inished, (2) weight 
and ch e s t diameter rem ain the most im portant c o rre la tiv e s  of h e a r t 
d iam ete r, and (3) the  s tre n g th  of a s so c ia tio n  in  each sex i s  le s s  in  
th e  l a t e r  than in  the e a r l i e r  decade, except in  resp ec t of th e  
c o r r e la t io n  between h e a r t  diam eter and s y s to l ic  or d ia s to l ic  b lood 
pressure in  women, and between h e a r t  diameter and sy s to lic  blood 
pressure in  men. Furtherm ore, h e a r t diameter and h e ig h t, which 
considered by themselves show a p o s itiv e  a s s o c ia tio n , are  when the
• V t
remaining v a riab le s  are h e ld  co n stan t, i f  any th ing , nega tive ly  
c o r re la te d  bu t to  a degree th a t  i s  of doub tfu l s ig n ifican ce .
In  view of the decided asso c ia tio n  between these other 
a t t r ib u te s  and h ea rt d iam eter the h iÿ i i n i t i a l  v a r ia b i l i ty  of 
t h i s  d iam eter (Table 38) can c le a r ly  be reduced when a Imowledge 
of these  o ther v a riab les  i s  av a ilab le . The ex ten t of th i s  red u c tio n  
lAen such knowledge i s  u t i l i s e d  i s  apparent on comparison of th e  
p a r t i a l  standard  d ev ia tio n s  (Table 41) vdth the i n i t i a l  crude 
values (Table 38). They show th a t  fo r co n s tan t weight, ch es t 
d iam eter, sy s to lic  blood p ressu re  and h e ig h t, the absolute v a r i a b i l i t y  
of the  h e a r t  diameter i s  reduced by 35 per cen t and 37 per cen t fo r  
men and women re sp e c tiv e ly  in  the e a r l ie r ,  and by 20 per cen t and 
25 per cen t fo r men and women resp e c tiv e ly  in  the  la te r  age group. 
There i s  no m ateria l d if fe re n c e  in  th is  re s p e c t i f  d ia s to l ic  i s  
su b s titu te d  fo r  sy s to lic  blood pressure in  th e  assessment.
A fu r th e r  im portant p o in t to  determine i s  the r e la t iv e  s tre n g th  
of the a s so c ia tio n  between th e  h e a rt diam eter and the various 
com binations of the independent v a riab le s . This i s  in d ica ted  by 
comparison of the c o e f f ic ie n ts  of m ultip le c o rre la tio n  shovm in  
Table 42. The s a l ie n t  f e a tu re  i s  th a t  fo r  each sex and age group 
the c o e f f ic ie n ts  of m u ltip le  co rre la tio n  in v o lv in g  body weight and 
ch est d iam eter are l i t t l e  l e s s  than the corresponding c o e f f ic ie n ts  
invo lv ing  a l l  four independent v a riab les . Furtherm ore, v i r tu a l ly  
a l l  the c o e ff ic ie n ts  of m u ltip le  c o rre la tio n  show le s s  s 'trength  of 
a s s o c ia tio n  in  the o lder than  in  the younger age group.
Equations p red ic tin g  h e a r t  diam eter in  term s o f body weight 
and chest d iam eter are th e re fo re  q u ite  as e f f i c ie n t  as those using 
a l l  four v a r ia b le s . The v a rio u s  equations are shown in  Table 43®
The p red ic tiv e  e f f ic ie n c y  of these equations i s  approxim ately 34 per 
c e n t a t  60 -  69 y ea rs  and 20 per cen t in  the la te r  age group.
The only o ther a ttem pt of wiiich I  am aware to  p re d ic t  the h ea rt 
d iam eter in  terms o f o ther v a ria b le s  i s  th a t  of Hodges and Eyster 
(1926) ,  t'ho stud ied  a group of young a d u lt  men aged approxim ately 
15 to  45 years and r e la te d  heai*t d iam eter to  age, h e ig h t and weight.
The p red ic tiv e  e ff ic ie n cy  of t h e i r  equation was of the  order of 19 
per cen t. In th e  old people of th i s  se rie s  the value of the equations 
fo r p red ic tio n  using  these v a r ia b le s  i s  not le s s  s a t is fa c to ry , and 
those p re d ic tin g  h ea rt diam eter from body læ igh t and chest diam eter 
a re  appreciab ly  b e t te r  fo r age group 60 to  69 y ea rs  and equally so 
fo r ages 70 to  79 years . In  a d d it io n , th is  s tu d y , un like  th a t  o f 
Hodges and E y ste r (1926) vMch i s  based on orthodiagrammatic measurements, 
p resen ts equ a tio n s tlia t r e f e r  to  X-ray film s, and in  the  evaluation  of 
X-ray film s consequently re q u ire  no correction ,
SUMMARY.
The tra n sv e rse  diameter of th e  h e a rt in  523 h ea lth y  old people, 
aged 60 to  79 y e a rs , i s  examined and re la te d  to  the  o ther a t t r ib u te s  
body w eight, tran sv e rse  diam eter of chest, a r t e r i a l  blood pressure 
and heigh t.
In th is  s e r ie s  the average h e a r t  diameter d i f f e r s  l i t t l e  in  o ld er
men and women, and i t s  r e la t iv e  v a r ia b i l i ty  of 8*9 i s  moderate.
Body w eight and a r te r ia l  blood pressure are more variab le  
a t t r ib u te s .
The tran sv e rse  diam eter of the h ea rt i s  s ig n if ic a n tly  r e la te d  
to  each of the  other v a r ia b le s  mentioned, most appreciably  w ith 
body w eight and v/ith the tra n sv e rse  diameter o f the chest. When 
the o ther v a ria b le s  are  h e ld  constan t the predom inating in flu en ce  
of body w eight and the tra n sv e rse  diameter o f the  chest emerges.
M ultip le  reg ression  equ a tio n s are p resen ted  p red ic ting  the 
tran sv e rse  diameter of the h e a r t  in  terras of th e  two most im portan t 
v a r ia b le s , in  addition  to  the  equations using  a l l  the independent 
v a r ia b le s . These in d ic a te  th a t  in  any accu ra te  decision  on 
card iac  enlargement i t  i s  e s s e n t ia l  to  take in to  account body 
weight and ch est diam eter.
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Table 4-2.
C o effic ien ts  of m u ltip le  c o rre la tio n  by sex and ten  year age groups. 
Subscript'^ C oeffic ien ts  o f m ultip le c o r re la tio n
60 - 69 y e a rs 70 - 79 y e a rs
Men Wcsnen Men Women
1 .2 3 .7230 .7767 .6062 .5984
X o 24 .6917 .7238 .5706 .5699
1 .2 5 .7179 .7182 .5554 .5619
1 .2 6 .7126 .7201 .5535 .5231
1 .3 4 .6812 .7182 .5967 .5867
1 .3 5 .7045 .6911 .5714 .5749
1 .3 6 .6523 .6531 . 5656 .4655
1 .4 6 .2583 .4388 .3437 .3518
1 .5 6 .4023 .3690 .2950 .3841
1 .2 3 4 .7387 .7867 .6268 .6576
1 .2 3 5 .7573 .7784 .6084 .6426
1 .2 3 6 .7515 .7840 .6067 .5992
1 .2 4 6 .7211 .7253 . 5726 .5705
1 .2 5 6 .7436 .7204 .5564 .5650
1 .3 4 6 .6859 .7198 .5970 .5884
1 .3 5 6 .7086 .6948 .5714 .5750
1 .2 3 4 6 . 763s .7921 .6269 .6606
1 .2 3 5 6 .7803 .7854 .6090 .6428
X The subscripts have the same meaning as those used in  Table 39.
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THE FRONTAL CARDIAC SILHOUETTE.
T h e o re tic a l ly  th e  a r e a  o f  th e  f r o n t a l  c a rd ia c  s i l h o u e t t e  a s  
m easured  on a  p o s te r o - a n to r io r  X -ray f i lm  i s  more a c c u ra te  a s  an 
in d e x  o f  h e a r t  s iz e  th a n  any o f th e  d ia m e te rs  (VJhite, 194-5). T h is 
s ta te m e n t  may be t r u e  when a p p lie d  t o  th e  prim e o f l i f e ,  b u t  i t  
r e q u i r e s  q u a l i f i c a t i o n  i n  o ld e r  y e a r s .  T h is  m a tte r  i d . l l  be 
i n v e s t i g a t e d  in  d e t a i l ,  b u t  f o r  th e  p r e s e n t  th e  c a rd ia c  s i l h o u e t t e  
i s  c o n s id e re d  i n  i t s  ovm r i g h t  a s  though th e r e  vjere no r e l a t e d  
i n f lu e n c in g  a t t r i b u t e s  o th e r  than  age.
RESULTS,
The frequency  d i s t r i b u t i o n s  o f  th e  363 men and th e  250 women 
b y  se x  and te n  y e a r  age groups w ith  r e f e r e n c e  to  th e  a r e a  o f  th e  
c a r d ia c  s i lh o u e t te  a re  shown i n  T able  44» Men and women show no 
s i g n i f i c a n t  tre n d  o f  th e  d i s t r ib u t i o n s  w ith  age. T able 14 shows 
t h a t  th e  c a rd ia c  s i l h o u e t t e  means v a ry  l i t t l e  idLth age f o r  men and 
women. The p re d ic te d  a r e a  o f  th e  c a rd ia c  s i lh o u e t te  fo r  men i s  
120»? sq . cm, a t  60 y e a r s  and 130*1 sq« cm, a t  89 y e a r s ,  and th e  
c o rre sp o n d in g  v a lu e s  f o r  women a t  th e  same ag es  a re  107*1 sq , cm, 
and  105*8 sq« cm, r e s p e c t iv e ly .  The c a rd ia c  s i l t io u e t te  means fo r  
men a r e  g re a te r  th a n  th o s e  f o r  women a t  a l l  a g es . The a b s o lu te  
v a r i a t i o n  i s  s l i ^ t l y  g r e a te r  fo r  men, and in  both  sexes in c r e a s e s  
w ith  ag e . The r e l a t i v e  v a r i a b i l i t y  i s  somewhat g re a te r  f o r  men, 
and  i n  b o th  sexes in c r e a s e s  s l i g h t ly  id .th  ag e .
Cum ulative p e rc e n ta g e  f re q u e n c ie s  were c a lc u la te d  from th e  
f re q u e n c y  d i s t r ib u t i o n s  showi i n  Table 44 j and th e  cum ulative  
p e rc e n ta g e  curves d raim  from th ese  d a ta  a r e  shoivn in  F ig u re s  32 
and 33 f o r  men and women r e s p e c t iv e ly .  In  a d d i t io n ,  th e  1 0 th ,  
5 0 th  (m edian) and 90 th  p e r c e n t i l e s  ai’e shown f o r  each age g roup . 
From th e s e  cu rves a re  o b ta in e d  d i r e c t l y  th e  s e le c te d  p e r c e n t i l e  
v a lu e s  f o r  th e  a re a  o f  th e  c a rd ia c  s i l h o u e t t e  vjhich a re  shoim  i n  
T ab le  4 5 « Thus th e  lo w er and upper l i m i t s ,  a s  r e p re s e n te d  by 
th e  1 0 th  and 90th  p e r c e n t i l e s  fo r  th e  age ran g e  60 to  89 y e a r s  
ta k e n  a s  one group a re  f o r  men 109*4 sq , cm. and 141*2 sq . cm. 
r e s p e c t iv e ly .  The c o rre sp o n d in g  f ig u r e s  f o r  th e  women a re  
94" 2 sq . cm. and 120*2 sq , cm.
The p a r t i a l  c o r r e l a t i o n  c o e f f i c i e n t s  o f  age to  th e  a re a  o f  
th e  c a rd ia c  s i lh o u e t te  w ith  th e  in f lu e n c e  o f  ly p h o s is  e l im in a te d  
f o r  men and women a re  shovm in  Table 35» W hile th e  p o s i t iv e  
i n s i g n i f i c a n t  zero  o rd e r  c o r r e la t io n  c o e f f i c i e n t  o f  age to  th e  
a r e a  o f  th e  c a rd ia c  s i l h o u e t t e  i s  re n d e re d  h ig h ly  s i g n i f i c a n t  and 
re m a in s  p o s i t iv e  f o r  men, th e  c o rre sp o n d in g  f i r s t  o rder p a r t i a l  
c o r r e l a t io n  c o e f f i c i e n t  f o r  women rem ains i n s i g n i f i c a n t  t h o u ^  
changed to  a  p o s i t iv e  v a lu e .
F ig u re s  34 und 35 shoi^r s e le c te d  p e rc e n t i le  l i m i t s  o f th e  a re a  
o f  the  c a r d ia c  s i lh o u e t te  f o r  men and women r e s p e c t iv e ly .
DISCUSSION.
The f in d in g  t h a t  th e  a re a  o f  th e  c a rd ia c  s i l h o u e t t e  fo r  men 
and women when e s tim a te d  v jith o u t r e f e re n c e  to  r e l a t e d  v a r ia b le s  
does n o t in c re a s e  s ig n i f ic a n t ly  w ith  age i s  s u r p r i s i n g ,  and 
c e r t a in ly  u p s e ts  th e  p reconce ived  id e a s  o f th e  a u th o r .  An im m ediate 
th o u ^ i t  i s  t h a t  a  r e a l  in c re a s e  i n  th e  a re a  o f th e  c a rd ia c  s i lh o u e t te  
i s  masked by k y p h o s is  causing  a  back im rd  d isp lac em e n t o f th e  h e a r t  
w ith  i t s  lox'jer p o le  a c t in g  a s  a  p iv o t .  VJliile th e  p a r t i a l  c o r r e l a t io n  
c o e f f i c i e n t s  c a lc u la t e d  to  e l im in a te  th e  in f lu e n c e  o f  kyphosis 
s u b s ta n t ia te s  t h i s  th e o r is in g  f o r  men, i t  does n o t  do so fo r  women.
Y et xfomen e x h ib i t  g r e a te r  av erag e  d e g re e s  o f  ly p h o s is  by q u in q u en n ia l 
age groups th a n  men. T h is i s  a  se x  d if fe re n c e  w hich ap p ea rs  i l l o g i c a l  
and  I  am a t  a l o s s  to  e x p la in  th e  phenomenon, p a r t i c u l a r l y  xdien a d ip o se  
women are  e x c lu d ed  from t h i s  s tu d y , t h a t  i s ,  xfomen 25 p e r c en t or more 
ov e r id e a l  w e ig h t a s  e s tim a te d  from  Anderson^s nomogram (1948). I t  
i s  rea so n a b le  to  i n f e r  t h a t  f o r  a c c u ra te  p r e d ic t io n  o f  th e  a re a  o f th e  
c a rd ia c  s i l h o u e t t e  i t  r e q u ir e s  t o  be considered  i n  te rm s o f r e l a t e d  
v a r i a b le s ,  and t h i s  xd .ll be c a r r i e d  o u t su b seq u e n tly . For com parison 
th e  in f lu e n c e  o f  Icyphosis on th e  maximum tra n s v e rs e  d ia m e te r  o f th e  
h e a r t  x-/as s i m i l a r ly  a sse s se d . I n  b o th  men and women th e  c o r r e la t io n  
betw een age and th e  tra n s v e rs e  d ia m e te r  o f h e a r t  xfas enhanced, b u t  
th e  s ig n if ic a n c e  by sex  rem ained u n a l te r e d ,  t h a t  i s ,  th e  c o r r e la t io n  
was s ig n i f i c a n t  f o r  men, b u t  n o t  f o r  x-romen. T h is f in d in g  i s  s im i la r  
to  t h a t  f o r  th e  a r e a  o f  the  c a rd ia c  s i lh o u e t te .
The above s ta te m e n ts ,  hox^ever, do n o t d e t r a c t  from  th e  v a lu e  o f
th e  p e rce n tile  l im i ts  presented as  in d ices  of normal le v e ls , 
x^hen i t  i s  d e s ire d  to  compare the a rea  of the ca rd iac  s ilh o u e tte  
in  research  work r e la t in g  to  the  card iovascu lar system. The 
r e la t iv e  v a r ia b i l i ty  of approxim ately 10*0, though g reater than  
the r e l a t iv e  v a r ia b i l i t i e s  o f the ca rd io th o rac ic  r a t io  and 
tran sv e rse  diameter of h e a r t ,  i s  moderate.
SUMMARY,
The value of the area  o f the cardiac s i lh o u e tte  in  c l in i c a l  
medicine has been assessed  w ith  reference to  363 men and 250 x-romen, 
aged 60 to  89 y ears , xAo were in  good h e a lth .
The 10th and 90th p e rc e n ti le  l im its  o f th e  area of the ca rd iac  
s ilh o u e tte  fo r the age range 60 to  89 years  considered as one group 
are  fo r  men 109*4 sq. cm. and 141*2 sq. cm. re sp e c tiv e ly . The 
corresponding values fo r  women are %*2 sq. cm. and 120*2 sq. cm.
Both sexes show no s ig n i f ic a n t  c o r re la tio n  betX'jeen the  a re a  of 
the  ca rd iac  s ilh o u e tte  and age. The im p lica tio n s  of th is  occurrence 
have been d iscussed xn.th re fe ren ce  to  Icyphosis. When the e f f e c t  of 
Icyphosis i s  rendered void  a h ig h ly  s ig n if ic a n t co rre la tio n  betxfeen 
the area  of the  cardiac s i lh o u e tte  and age a r i s e s ,  but th is  does n o t 
occur w ith x-romen. No exp lanation  of th is  phenomenon can be g iven .
T a b le  44»
The number of cases by sex and ten  year age groups xâth re fe ren ce  
to  tlie a rea  of th e  cardiac s i lh o u e tte .
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Figure 32. Cumulative frequency curve for the age range 60 to  89 
years of th e  a rea  of the ca rd iac  s ilh o u e tte  fo r  men.
WOMEN
Ë
cy
Eh
O
1 0 0
90th  PERCENTILE
80
p\
VO
MEDIAN
40
20
10 th
PERCENTILE
H I-0
100 110 120  130 14080 900
AREA OF CARDIAC SILHOUETTE sq . cm.
Figure 33* C um ulative freq u e n cy  curve  fo r  th e  age ran g e  60 to  89 
y e a rs  o f th e  a re a  o f th e  c a r d ia c  s i lh o u e t te  f o r  women.
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THE AREA OF THE FRONTAL CARDIAC SILHOUETTE:
THE INFLUENCE OF RELATED VARIABLES.
In  t h i s  study* m easurem ents o f th e  a re a  o f th e  f r o n t a l  c a rd ia c  
s i l h o u e t t e  a re  p re s e n te d  i n  p e rso n s  aged 60 to  79 y e a r s ,  u s in g  X=ray 
f i lm s  o f th e  c h e s t ,  to g e th e r  i-dth d a ta  on t h e i r  body w e ig h t, f r o n ta l  
a r e a  o f  th e  c h e s t ,  k y p h o tic  ang le  and s y s to l i c  b lood  p r e s s u r e .  
D ia s to l i c  b lood p r e s s u re  was no more e f f e c t iv e  th a n  s y s t o l i c  blood 
p re s s u re  and i s  th e r e f o r e  o m itted . As in  th e  s im i la r  s t a t i s t i c a l  
a n a ly s i s  a p p lie d  t o  th e  maximum t r a n s v e r s e  d iam eter o f  th e  h e a r t  th e  
o b je c t  i s  to  d e te rm in e  *üie n a tu re  and i n t e n s i t y  o f  th e  r e l a t io n s h ip s  
o f  th e  c a rd ia c  s i l h o u e t t e  and th e s e  o th e r  f a c to r s ,  and th e re fro m  t o  
a s s e s s  th e  e f f i c ie n c y  x-dth xh ich  th e  c a rd ia c  s i lh o u e t t e  can be 
p r e d ic te d  from a  Imowledge o f such v a r i a b le s  in  a  h e a l th y  b u t  e ld e r ly  
g roup  o f  th e  p o p u la t io n .  The d i f f e r e n c e s  in  th e s e  r e s p e c t s  w ith 
change o f age m i l  a l s o  be in d ic a te d  by c o n tr a s t in g  th e  f in d in g s  
f o r  a d ja c e n t d e c e n n ia l  p e rio d s  60 t o  69 and 70 to  79 y e a r s .
The d a ta  a r e  d e r iv e d  from th e  r e c o rd s  o f  139 men and 167 women, 
aged  60 to  69 y e a r s ,  and 163 men and 133 women, aged 70 to  79 y e a r s ,  
\rho a tte n d e d  th e  R u th e rg le n  C en tre , A ll were c o n s id e re d  t o  be in  
good h e a l th  a f t e r  a com plete c l i n i c a l  exam ination  w hich in c lu d e d  
ophthalm oscopic and r e c t a l  e x am in a tio n s . Excluded from  th e  s e r ie s  
w ere  th o se  who had  a  haem oglobin u n d e r 11 g, S a h l i ,  an a p i c a l  s y s to l i c  
murmur g re a te r  th a n  G rade 2 a s  d e s c r ib e d  by Levine and H arvey (1949), 
o r  an  asyrame*trical c h e s t .  For th e  pu rpose  o f t h i s  s t a t i s t i c a l  
s tu d y  *hhe a d ip o se  xAio were o*fcherv7ise i n  good h e a l th  have been  in c lu d ed ,
RESULTS.
T ab le  46 shows f o r  each  sex  tlie  means w ith  t h e i r  standaz’d 
e r r o r s ,  th e  s tan d ard  d e v ia t i o n s ,  and th e  c o e f f i c i e n t s  o f v a r i a t i o n  
o f  th e  s e v e r a l  v a r ia b le s  f o r  two d e c e n n ia l p e r io d s . The a v e ra g e  
c a rd ia c  s i lh o u e t te  f o r  men i n  th e  age group 60 to  69 y e a rs  i s  
11*8 sq . cm, g re a te r  th a n  t h a t  f o r  women i n  th e  same age g ro u p .
In  th e  fo l lo id n g  decade th e  mean d i f f e r e n c e  a s  between th e  se x e s  
in c r e a s e s  to  16*8 sq , cm. The d im in u tio n  i n  th e  average body 
w eigh t xdLth age i s  more pronounced i n  women. The f r o n t a l  a re a  
o f  th e  c h e s t  d e c re a s e s  in  b o th  se x e s  x-dth age. The average  
Icy p h o tic  an g le  o f  th e  women i s  g r e a te r  th an  th e  co rre sp o n d in g  
v a lu e  f o r  th e  men i n  bo th  age g ro u p s , and in  b o th  s e x e s . th e  
kypho tic  a n g le  means in c re a s e  x d th  a g e . The a v e ra g e  s y s to l ic  
b lood  p re s su re  i n  xjomen i s  g r e a t e r  th a n  th e  c o rre sp o n d in g  mean 
f o r  men in  b o th  age g roups, and i n  b o th  sexes th e  s y s to l i c  b lood 
p re s su re  in c r e a s e s  w ith  age .
The a b s o lu te  v a r i a b i l i t y  o f  th e  c a rd iac  s i l h o u e t t e  i s  eq u a l 
f o r  th e  se x es  i n  th e  e a r l i e r  and s l i g h t l y  g r e a te r  f o r  men i n  th e  
l a t e r  age g ro u p ; a  s l i g h t  in c r e a s e  xd th  age fo r  men i s  n o t  observed  
f o r  X'jomen, and i t  i s  l e s s  th a n  t h a t  o f each of th e  o th e r  a t t r i b u t e s .  
The r e l a t i v e  v a r i a b i l i t y  o f  th e  c a r d ia c  s i lh o u e t te  i s  s im ila r  fo r  
th e  sexes; shoxfs a  s l i g h t  in c r e a s e  xd th  age fo r  men b u t  n o t fo r  
xjomen, and i s  l e s s  th an  any o f  th e  r e l a t i v e  v a r i a b i l i t i e s  o f  th e  
o th e r  a t t r i b u t e s .
The approximate re la tiv e  v a r ia b ility  of ju st under 11,0 for the
c a rd ia c  s i l h o u e t t e  i s  m o d era te , though somexdiat g r e a te r  than  th e  
v a lu e s  fo r  th e  maximum t r a n s v e r s e  d iam eter o f  th e  h e a r t  and th e  
c a rd io th o ra c ic  r a t i o .  Body w e ig h t,  f r o n ta l  a r e a  o f  th e  c h e s t ,  
k ypho tic  a n g le  and s y s to l i c  b lo o d  p re ssu re  a re  more v a r ia b le  
a t t r i b u t e s .  The u se  o f th e  c a r d ia c  s i lh o u e t te  a s  a  c l i n i c a l  
in d ex  o f  h e a r t  s iz e  can n o t, t h e r e f o r e ,  be c r i t i c i s e d  on th e  grounds 
o f  e x ce ss iv e  v a r i a b i l i t y  i n  d i f f e r e n t  s u b je c ts .
The z e ro  o rd e r  c o e f f i c i e n t s  o f  c o r r e la t io n  (T ab le  47) fo r  th e  
fo u r  a g e -se x  gi'oups fo r  each  p a i r  o f  v a r ia b le s  w ere c a lc u la te d .
The c lo s e s t  r e l a t i o n s h ip s  betw een  c a rd ia c  s i l h o u e t t e  and o th e r  
v a r ia b le s  f o r  men a,re th o se  in v o lv in g  f r o n ta l  a r e a  o f  c h e s t and 
Ityphotic a n g le .  W e i^ t  and s y s t o l i c  b lood p re s s u re  each show a 
n o n - s ig n i f ic a n t  a s s o c ia t io n  w ith  th e  c a rd ia c  s i l h o u e t t e .  Women, 
how ever, re v e a l  h ig h ly  s ig n i f ic a n t  a s s o c ia t io n s  betw een th e  c a rd ia c  
s i l h o u e t t e  and a l l  th e  o th e r  in d ep en d en t v a r i a b le s ,  th e  s t r o n g e s t  
c o r r e l a t i o n  be in g  xd.th th e  f r o n t a l  a r e a  o f  th e  c h e s t .  For men 
and  women th e  c o r r e l a t i o n  betxmen c a rd ia c  s i lh o u e t te  and ly p h o t ic  
a n g le  i s  n e g a tiv e  and h ig h ly  s i g n i f i c a n t .  These c o e f f i c i e n t s  o f 
c o r r e l a t i o n  do n o t  ta k e  i n to  acco u n t th e  i n t e r r e l a t i o n s h i p s  t h a t  
e x i s t  i n  v ary in g  d e g re e  betxfeen th e  v a r i a b le s  tliem se lv es , and in  
consequence  do n o t  m easure th e  s t r e n g th  o f  a s s o c ia t io n  betw een th e  
c a r d ia c  s i lh o u e t te  and each o f th e  o th e r  v a r ia b le s  xjzen th e  in f lu e n c e  
o f  th e  rem ain ing  in d e p e n d e n t v a r ia b le s  h a s  been e l im in a te d .  T his 
i s  m easured by c o e f f i c i e n t s  o f pai’t i a l  c o r r e la t io n  betw een  c a rd ia c  
s i l h o u e t t e  and each o f  th e  o th e r  v a r i a b le s  tak en  s e p a r a te ly ,  one or
more o f  th e  o th e rs  b e in g  h e ld  c o n s ta n t. The th i r d  o rd e r 
c o e f f i c i e n t s  o f c o r r e l a t i o n  (Table 4-S) i n d ic a t e  t h a t  xdien th e  
th r e e  r e s id u a l  v a r i a b le s  a r e  h e ld  c o n s ta n t ,  ( l )  th e  s ig n i f ic a n c e  
o f  th e  c o r r e la t io n s  betw een  c a rd ia c  s i l h o u e t t e  and each  v a r i a b le  
i s  d im in ish e d  excep t f o r  th e  a s s o c ia t io n  betw een c a rd ia c  s i l h o u e t t e  
and body w eigh t fo r  men and women i n  th e  age group 60 to  69 y e a r s ,  
and c a rd ia c  s i lh o u e t te  and f r o n t a l  a re a  o f  c h e s t  fo r  women o n ly  
i n  th e  same age g roup , (2) i n  men f r o n t a l  a re a  o f c h e s t  and k y p h o tic  
a n g le  a re  th e  most im p o r ta n t  c o r r e l a t iv e s  o f  c a rd ia c  s i l h o u e t t e  fo r  
age g roup  60 -  69 , x A ile  t h i s  only  a p p l i e s  t o  th e  f r o n t a l  a re a  o f  
th e  c h e s t  f o r  age g roup  70 » 79. In  women f r o n ta l  a re a  o f  th e  d ie s t  
and  body x f e i^ t  a re  th e  m ost im p o rtan t c o r r e l a t i v e s  o f  c a rd ia c  
s i l h o u e t t e  in  bo th  d e c e n n ia l  age p e r io d s ,  and (3) th e  s t r e n g th  o f  
a s s o c i a t io n  in  women i s  l e s s  in  th e  l a t e r  th a n  i n  th e  e a r  l i e r  de cade , 
th o u g h  on ly  th e  c o r r e l a t i o n  betx^en  c a rd ia c  s i lh o u e t te  and Icy p h o tic  
a n g le  i s  ren d ered  n o n - s ig n i f ic a n t  in  th e  l a t e r  age p e r io d . I n  men 
th e  s t r e n g th  o f a s s o c i a t io n  i s  l e s s  i n  th e  l a t e r  than  in  th e  e a r l i e r  
decade  f o r  th e  in d e p e n d e n t v a r ia b le s  body x ire i^ t  and Icyphotic an g le  
b o th  becom ing n o n - s ig n i f i c a n t ,  i s  enhanced i n  th e  l a t e r  decade  fo r  
f r o n t a l  a re a  o f  c h e s t ,  and rem ains n o n - s ig n i f ic a n t  fo r  s y s t o l i c  
b lo o d  p re s s u re .
In  viexf o f th e  d e c id e d  a s s o c ia t io n  betw een th ese  o th e r  a t t r i b u t e s  
and c a rd ia c  s i lh o u e t te  th e  h ig h  i n i t i a l  v a r i a b i l i t y  o f  t h i s  a r e a  
(T ab le  46) can c l e a r ly  be reduced  when a Imoxfledge of th e s e  o th e r  
v a r i a b le s  i s  a v a i la b le .  The e x te n t  o f  t h i s  re d u c tio n  xjhen such a  
know ledge i s  u t i l i s e d  i s  a p p a re n t on com parison  o f th e  p a r t i a l  s ta n d a rd
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d e v ia t io n s  (Table 49) xd.th th e  i n i t i a l  c ru d e  v a lu es  (T ab le  4 6 ) .
They show t h a t  f o r  c o n s ta n t  w e ig h t, f r o n t a l  a re a  o f  th e  c h e s t ,  
k y p h o tic  ang le  and s y s t o l i c  b lood  p r e s s u r e ,  th e  a b s o lu te  v a r i a b i l i t y  
o f  th e  c a rd ia c  s i l h o u e t t e  i s  reduced  by 37 per c e n t and 36 p e r c en t 
f o r  men and xmmen r e s p e c t iv e ly  i n  th e  e a r l i e r ,  and by 31 p e r  c e n t 
and  30 per c e n t f o r  men and women r e s p e c t iv e ly  i n  th e  l a t e r  age group.
With re fe re n c e  t o  th e  p re d ic t io n  e q u a tio n s  (T able 51) th e  
s a l i e n t  f e a tu re  i s  t h a t  f o r  men in  b o th  age groups th e  c o e f f i c i e n t s  
o f  m u lt ip le  c o r r e l a t io n  in v o lv in g  f r o n t a l  a re a  o f  c h e s t  and kypho tic  
a n g le  a re  l i t t l e  l e s s  th a n  th e  c o rre sp o n d in g  c o e f f i c i e n t s  in v o lv in g  
a l l  fo u r  ind ep en d en t v a r ia b le s .  For women i n  bo th  age g roups th e  
c o e f f i c i e n t s  o f  m u l t ip le  c o r r e la t io n  in v o lv in g  body w e ig h t and c h e s t 
a r e a  a re  l i t t l e  l e s s  th a n  th e  c o rre sp o n d in g  c o e f f i c i e n t s  in v o lv in g  
a l l  fo u r  ind ep en d en t v a r ia b le s  (T able 5 0 ) .
E quations p r e d i c t i n g  c a rd ia c  s i l h o u e t t e  in  term s o f  f r o n t a l  
a r e a  o f  c h e s t and k y p h o tic  an g le  fo r  m en, and body w e ig h t and f r o n t a l  
a r e a  o f  c h e s t fo r  women a r e  th e re fo re  q u i te  a s  e f f i c i e n t  a s  th o se  
u s in g  a l l  fou r v a r i a b l e s .  The v a r io u s  e q u a tio n s  \iith t h e i r  
p r e d i c t i v e  e f f i c ie n c y  a re  shorn i n  T ab le  51.
Hodges and E y s te r  (1924) p re s e n te d  a p re d ic t io n  e q u a t io n  fo r  
th e  a re a  o f  th e  f r o n t a l  c a rd ia c  s i l h o u e t t e  based  on a g e , h e ig h t  and 
w e ig h t. T his e q u a t io n  must lo s e  i t s  e f f i c ie n c y  i n  o ld  age  because 
o f  th e  n e g a tiv e  r e g r e s s io n  o f  v jeight on age e s p e c ia l ly  f o r  women, 
and  th e  in f lu e n c e  o f  k y p h o sis  on th e  c a rd ia c  s i lh o u e t te  and h e ig h t .
SUMMARY.
The a re a  o f  th e  f r o n t a l  c a rd ia c  s i lh o u e t te  i n  602 healthy- 
o ld  p eo p le , aged  60 to  79 y e a r s ,  i s  examined and r e l a t e d  to  th e  
o th e r  a t t r i b u t e s  body w e ig h t, f r o n t a l  a re a  o f  c h e s t ,  kypho tic  
a n g le  and s y s t o l i c  b lood  p r e s s u r e .
In  t h i s  s e r i e s  th e  av erag e  c a rd ia c  s i lh o u e t te  v a r i e s  l i t t l e  
x fith  age i n  o ld e r  men and women, and  i t s  r e l a t i v e  v a r i a b i l i t y  o f 
ap p rox im ate ly  1 1 .0  i s  m oderate . The independen t a t t r i b u t e s  
a r e  more v a r i a b l e .
The a re a  o f  th e  f r o n t a l  c a r d ia c  s i lh o u e t te  i s  r e l a t e d  m ost 
a p p re c ia b ly  w ith  th e  f r o n t a l  a r e a  o f  th e  c h e s t and  Icy p h o tic  an g le  
f o r  men, and w ith  body xm ight and f r o n t a l  a re a  o f  th e  c h e s t  fo r  
women.
M u ltip le  r e g r e s s io n  e q u a tio n s  a re  p re sen te d  p r e d ic t in g  th e  
c a rd ia c  s i l l i o u e t t e  in  term s o f  a l l  fo u r  ind ep en d en t v a r ia b le s  
and a ls o  i n  te rm s o f  th e  most im p o r ta n t  in f lu e n c in g  v a r i a b le s .
These in d ic a te  t h a t  i n  any a c c u ra te  d e c is io n  on h e a r t  s iz e  based 
on th e  a re a  o f  th e  f r o n t a l  c a rd ia c  s ilh o u e t- te  i t  i s  e s s e n t i a l  to  
talce accoun t o f  a t  l e a s t  th e  f r o n t a l  a re a  o f -tlie c h e s t  and ly p h o tic  
a n g le  fo r  men, and  body vraight and th e  f r o n ta l  a re a  o f  th e  c h e s t 
f o r  women.
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The su b sc rip ts  a re :
= Area of cardiac s ilh o u e tte , 
” Weight.
= F ro n ta l area of ch e s t. 
x^  -  Kyphotic angle.
= S y s to lic  blood p re ssu re .
THE CARDIOTHORACIC AREA RATIO.
I am unaware of any information in the lite ra tu re  concerning 
the cardiothoracic area ra tio . The area of the frontal cardiac 
silhouette and the maximum transverse diameter of the heart are 
accepted c r ite r ia  of heart size. Theoretically the ratio  of the 
area of the cardiac silhouette to the area of the chest talcen in 
the same plane should be more effective as a measure of heart size 
than the ra tio  of two linear diameters. This is  probably more 
true for those of young and adult l i f e ,  but th is does not render 
the provision of normal lim its of the area ra tio  in older years 
less desirable. I have named th is  ratio  of the areas the cardiothoracic 
area ra tio  as i t  parallels the classical cardiothoracic ratio,
RESULTS.
The frequency distributions of the 363 men and the 250 women 
by sex and ten year age groups \ i ± t h  reference to the area ratio  of 
heart to chest are shoim in Table 52. Men and women show an upward 
trend of the distributions with age. Table 11 shows that the 
cardiothoracic area ratio means for men increase with age from 
O'1921 for the age group 60 « 64. to 0*2250 for the age group 85 -  89, 
and that the corresponding means for women are 0.2226 and O.24O8 .
Thus the means for women are greater than those for men a t a l l  ages.
The a b so lu te  v a r ia t io n  i s  s im ila r  fo r  the sex es and shows a s l i g h t
increase with age. The rela tive variability is  similar for the 
sexes id.thin the age range 60 to 74 years. Over 74 years men 
show a somewhat greater re la tive  variability than women.
Cumulative percentage frequencies were calculated fron the 
frequency distributions s h o x m  in Table 52, and the cumulative 
percentage curves dram from these data are shorn in Figures 36 
and 37 for men and women respectively. In addition, the 10th,
50th (median) and 90th percentiles are shovin for each age group.
From these curves are obtained directly the selected percentile 
values for the cardiothoracic area ratio which are shoivn in 
Table 53. Thus the lower and upper lim its, as represented by 
the loth and 90th percentiles for the age groups 60 « 69, 70 - 79, 
and 80 -  89 are for men 0*172 and 0*220, 0*181 and 0*230, and 
0*183 and 0*242 respectively. The corresponding figures for the 
women are 0*200 and 0*254, 0-203 and 0*264, and 0*217 and 0*271.
In both sexes the significant increase in the cardiothoracic 
area ratio  vdth age is  due to a significant negative correlation 
between the area of the chest and age with no significant correlation 
between the area of the frontal cardiac silhouette and age,
DISCUSSION.
The relative variability  of approximately 9*0 for the 
cardiothoracic area ra tio  is  moderate, though slightly  greater 
than the relative variability  of about 7*0 for both the cardiotl'aoracic 
ra tio  and the maxmimum transverse diameter of the heart.
The cardiothoracic area ra tio  increases significantly with 
age in both sexes. The reason for women is  the sa,me as applies 
to the cardiothoracic ra tio , namely, a significant decrease in 
the skeletal attribute and no significant variation in heart size 
vdth age. In men the causes are different. While the 
cardiothoracic area ra tio  increases significantly with age due 
to a significant decrease in the frontal area of the chest associated 
vrith no significant change in  heart size, the cardiothoracic ra tio  
increases significantly with age because of a significant increase 
in the heart size and no material change in the dimensions of the 
maximum transverse diameter of chest. Since the cardiothoracic 
area ra tio  is  not discussed in  the literature no comparisons can 
be made m th other surveys, and the normal lim its presented s t i l l  
require to be related to those of younger years.
SUMMARY,
Normal lim its for the cardiothoracic area ra tio  are presented 
wi'Mi reference to 363 men and 250 women aged 60 to 89 yeai's, who 
were in good health.
The 10th and 90th percentile limits of the cardiothoracic area 
ra tio  for the age groups 60 » 69, 70 -7 9 , and 80 -  89 for men are 
0*172 and 0*220, 0-181 and 0-230, and 0*183 and 0-242 respectively. 
The corresponding figures for the wanen are 0-200 and 0-254  ^ 0-203 
and 0-264, and 0*217 and 0*271,
Both sexes show a significant positive correlation between the
cardiothoracic area ra tio  and age. In men and women this is  
due to a significant negative correlation between the frontal 
area of the chest and age, while the correlation between the 
area of the cardiac silliouette and age is  not significant.
Table 52.
The number of cases by sex and ten year age groups with reference 
to  the cardiothoracic area ratio.
Cardiothoracic Men Women
area ratio
60 -  69 70 -  79 80 -  89 60 -  69 70 -  79 80 « 89
years years years years years years
0-15 4 1
0.16 5 2 2
0*17 27 11 4
0*18 32 27 5 2 3
0*19 21 42 7 9 5 1
0.20 23 30 11 n 9 1
0.21 13 21 10 17 11 3
0*22 8 11 10 17 10 9
0*23 4 13 5 18 19 6
0*24 1 1 2 16 15 8
0-25 1 3 3 11 15 7
0*26 1 1 5 7 2
0.27 2 5
0.28 1 3 2
0.29 1
139 163 61 106 100 44
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THE RELATIONSHIPS BETWEEN BODY WEIGHT, SYSTOLIC AND DIASTOLIC 
BLOOD PRESSURES OF HEALTHY OLDER PEOPLE AND ABNORMALITIES 
OBSERVED ON OPHTHALMOSCOPIC EXAMINATION, AND PALPATION OF 
RADIAL, DORSALIS PEDIS AND POSTERIOR TIBIAL ARTERIES.
Thus far data are presented for men and women regarded as 
physically hea].thy on the general principle of freedom from 
disease associated usually vxith symptoms. I t  must be recognised, 
however, that such a c lin ica l method of selection is  rather crude.
The inadequate Imowledge concerning the normal process of gromng 
old renders an accurate definition of physical health impossible. 
Nevertheless, the ideal definition may be more nearly approached 
i f ,  in addition to exclusion for tiie above reason, apparently 
physically healthy men and women i-jith abnormalities of bodily 
a ttrib u te s , which are not present in these attributes for a l l  people, 
are also excluded. The purpose of this section of the thesis is  
to consider the possibility  of forming from the in itia l group of 
healthy people already assessed at some length, a more select 
group by only retaining as physically healthy the men and women 
vjith normal ophthalmoscopic findings, normal radial arteries and 
normal pulsation in the dorsalis pedis and posterior t ib ia l a rte ries . 
The following analysis is  based on the 4OO men and 293 women 
previously described as healthy and aged 60 to 89 years.
METHODS.
Men and women 2 5  per cent or more over ideal weight as 
estimated from Anderson^s nomogram (Greene, 1948) are excluded 
from th is analysis because of the difficulty in palpating the 
arteries in such adipose people.
Body weight and systolic and diastolic blood pressures 
are estimated as previously described (page 14- ) •
The three attributes ophthalmoscopic findings, state of 
radial a rte ries  and presence or absence of pulsation in the dorsalis 
pedis and posterior t ib ia l  arteries form the following sub-groups: -
1. Ophthalmoscopic examination.
Two groups are derived from ophthalmoscopic examination, 
namely, normal and abnormal.
2, Radial artery.
Five sub-groups are formed according to the state of the 
rad ia l arteries as palpated a t the w is ts ,  and these sub-groups 
are as follows : -
(a) Normal
(b) s u b t ly  thickened and straight +
(c) Slightly thickened and tortuous ++
(d) Very thickened and straight •*•++
(e) Very thickened and very tortuous ++++
In the subsequent tex t the four abnormal radial artery groups
may be described for brevity by the appropriate number of 
plus (+) signs. Furthermore, the radial artery may be 
considered simply as normal or abnormal for certain s ta t is t ic a l 
purposes. The abnormal group then represents the sub-groups
2 , 3, 4 and 5 combined,
3. Palpation of the dorsalis ijedis and posterior tib ia l arteries.
Palpation of the dorsalis pedis and posterior tib ia l
a rte ries  provides two groups. In one group pulsation is  
normal in the dorsalis pedis and posterior tib ia l a rteries, 
vhile in the other group pulsation is  absent in one or more 
of the four arteries*
%en these three a ttribu tes are considered solely as normal 
or abnormal the to ta l number of permutations of groups of three 
is  eight. These eight sub-groups are presented schematically 
in Table 6l, These sub-groups present a l l  possible combinations 
of abnormalities of a ttribu tes ranging from the f ir s t  sub-group 
on the le f t  of the Table vdth a l l  three a ttribu tes normal to the 
la s t  sub-group on the righ t of the Table with a l l  three attribu tes 
abnormal.
When the radial artery  is  considered alone the to ta l number 
of men and women in the series is  used, but individuals id.th 
cataract, because of in ab ility  to carry out ophthalmoscopic 
assessment, are excluded from the combinations of attributes 
one to eight inclusive.
RESULTS,
Table 54 shows the 400 men and 293 women who form this 
series by the state of the rad ia l artery and ten year age groups.
For each decennial age period the percentage of women vdth normal 
radial arteries is  far greater than the corresponding percentage 
for men, and there is  a significant decrease in the proportion 
of normal radial a rte ries with age for both sexes. The abnormal 
rad ia l artery groups + and ++ for men show l i t t l e  change wi'bh 
age. For women, however, the + rad ia l artery group shows a 
marked increase in the eightli decade which is  not sustained in 
the ninth, while the ++ radial artery group increases progressively 
ifith age. Both sexes show a marked consistent increase in the 
proportion of individuals in the +++ and ++++ radial artery 
groups mth age.
Tables 55, 56 and 57 show for each ten year age group of 
men the significances of the differences between the normal radial 
artery  group mean and the averages of the corresponding abnormal 
rad ia l artery groups in terms of body weight, systolic and diastolic 
blood pressures respectively. In each decennial age period the 
abnormal radial artery groups in respect of body weight present 
averages idiich are less than their corresponding normal rad ia l artery 
group average. The significances of the differences between the 
normal and abnormal rad ia l artery groups means are real for the + 
and ++ groups in the seventh decade, for the +, ++ and +++ groups in
the eighth decade, but not at a l l  in the ninth decade. The 
downward mean trends are consistent for each ten year age group 
and i t  is  probable that the small numbers in  certain of the 
abnormal radial artery groups result in the absence of a 
significant difference between the means.
For systolic blood pressure in men the differences between 
the normal and abnormal rad ial artery groups means are significant 
only for the + and +++ groups at 70 to 79 years. A point of 
importance is  that except for the ++++ rad ial artery group a t 
80 to 89 years, the systolic blood pressure means of the ++ and 
++++ groups are consistently less than the means of the corresponding 
+ and +++ groups. In respect of d iasto lic  blood pressure the 
mean differences between the normal and abnormal radial artery 
groups are significant only for the +++ group at 70 to 79 years 
and the + group at 80 to  89 years. The mean differences between 
the ++, ++++ and +, ++-f* radial artery groups follow the trend 
observed for systolic blood pressure.
Tables 58, 59 and 60 refer to women and correspond to Tables 
55, 56 and 57 for men. The number of women with abnormality of 
the rad ia l arteries is  small and consequently does not permit of 
satisfacbry canparison by independent abnormal radial artery groups. 
For th is  reason, in each ten year age group the normal rad ia l 
artery  group is  compared ifith the abnormal radial artery groups 
combined to form one group. I t  is  then observed that a l l  the 
abnormal radial artery groups exhibit averages for body weight 
which are less than the corresponding normal radial artery group
A4/
means, and that the differences between the means while not 
significant a t 60 to 69 years are highly significant for the 
two la ter decennial age periods. The trends of body weight 
means in terms of rad ia l artery state are, therefore, similar 
for the sexes.
For systolic blood pressure in  women the abnormal rad ia l 
artery  group average is  significantly greater than the 
corresponding normal radial artery group average for each 
decennial age period. Diastolic blood pressure in women 
shows a similar significant mean difference for the age group 
60 to 69 years only, though at a l l  ages the normal rad ia l 
artery  group mean is  less than the abnormal group mean.
The above re su lts , however, take no account of other available 
c lin ica l indices of vascular abnormality. Ophthalmoscopic 
findings and the presence or absence of pulsation in the 
dorsalis pedis and posterior tib ia l  arte ries are two other 
such criteria . Table 63 shows the body weight averages for 
men by the various combinations of the three attributes and 
five year age groups, Analyses of variance show that the 
weight means within each of the combinations of a ttribu tes do 
not vary significantly idLth age (Table 70), A comparison 
of the T e^ight means of each of the combinations 2 to 8 with 
the weight mean of normal combination 1 shows that the weight 
averages of combinations 5b, 7 and 8 are significantly lower 
than the 145'05 lb. average for combination 1 by 16*97 l b . ,
248
11* 17 lb. and 13*77 lb. respectively (Table 69.1a), Equivalent 
data for men are shovm for systolic blood pressure in Tables 
64? 70 and 69.1b and for diastolic blood pressure in Tables 
65? 70 and 69.1c. The systolic blood pressure means within 
each of the combinations 1 to 8 do not vary significantly with 
age (Table 70), The systolic blood pressure averages of 
combinations 3? 4? 5a? 6? 7? and 8 are significantly higher 
than the systolic blood pressure average of 151*62 mm. for 
combination 1 by 8*85 ram., 17*11 mm. ? 6*55 mm. ? 17*24 mm.,
10*46 mm, and 31*26 mm, respectively (Table 69.1b). Except for 
combination 3 in which the means vary significantly with age? 
the d iastolic blood pressure means by age within each of the 
combinations of a ttribu tes do not vary significantly m th age 
(Table 70). For d iasto lic  blood pressure the average of 
combination 8 alone is  significantly greater by 5*77 mm. than 
the 85*35 mm. average of combination 1 (Table 69.1c),
Table 66 shows the body T-ieight means for women by the various 
combinations of the three attributes and five year age groups. 
Analysis of variance indicates that the weight means within 
combination 1 decline significantly with age (Table 71a). A 
comparison of the weight means of each of the abnormal combinations 
2 to 8 with the i*jeight mean of normal combination 1 shows that 
the weight averages of combinations 5 and 8 are significantly 
l o m v  than the 128*16 lb. average for combination 1 by 10*36 lb.
and 19*16 lb. respectively (Table 69.2a). Equivalent data for 
women are shown for systolic blood pressure in Tables 67, 71b and 
69. 2b, and for d iasto lic  blood pressure in Tables 68, 71c and 
69.2c. The systolic blood pressure means mthin Combination 1 
do not vary significantly with age (Table 71b). The systolic 
blood pressure averages of combinations 2, 3? 5? 6, 7, and 8 are 
significantly higher than the systolic blood pressure average of 
157*22 mm. for combination 1 by 28*78 mm., 11*22 mm., 14*30 mm., 
23*78 mm., 19*96 mm. and 32*78 mm. respectively (Table 69.2b).
The diastolic blood pressure averages of combinations 2, 6 and 8 
are significantly higher than the diastolic blood pressure average 
of 84*62 mm, for combination 1 by 4*83 mm., 8*38 mm. and 5*69 mm. 
respectively (Table 69.2c).
I t is  desirable to delineate which abnormal combinations y h e n  
compared with normal combination 1 are loaded most heavily with 
significant differences between the means for the three variables 
body i^eight, systolic and diastolic blood pressures. The position 
is  as follows: -
Men,
1. There is  no significant difference between the means of
combinations 1 and 2 for weight, systolic or d iasto lic 
blood pressures,
2. There is  a significant difference between the means of
com binations 1 and 3 fo r  s y s t o l i c  blood pressu re  a lone.
3« There is  a significant difference between the means of 
combinations 1 and 4 for systolic blood pressure alone,
4 . There is  a significant difference between the means of
combinations 1 and 5a for systolic blood pressure alone.
5, There is  a significant difference between the means of
combinations 1 and 5b for weight alone.
60 There is  a significant difference between the means of
combinations 1 and 6 for systolic blood pressure alone.
7. There is  a significant difference between the means of 
combinations 1 and 7 for weight and systolic blood 
pressure, but not for d iasto lic blood pressure.
S. There is  a significant difference between the means of 
combinations 1 and 8 for weight, systolic and diastolic 
blood pressures.
Women.
1. There is  a significant difference between the means of
combinations 1 and 2 for systolic and diastolic blood pressures,
2. There is  a significant difference between Hae means of
combinations 1 and 3 for systolic blood pressure alone.
3 . There is  no significant difference between the means of
ccsabinations 1 and 4 for vreight, systolic or d iasto lic  
blood pressures.
4 . There is  a significant difference bet\jeen the means of
com binations 1 and 5 fo r  w eigh t and s y s t o l i c  blood pressure.
5. There is  a significant difference between the means of 
combinations 1 and 6 for systolic and diastolic blood pressures,
6. There is  a significant difference between the means of 
combinations 1 and 7 for systolic blood pressure alone,
7. There is  a significant difference beti\ieen the means of 
combinations 1 and 8 for w ig h t, systolic and d iasto lic  
blood pressures.
Table 72 shows the means of weight, systolic and diastolic 
blood pressures with reference to the number of abnormal attributes.
I t  is  clear that id.th increase in the number of abnormal attributes 
there is  on average a significant loss of weight and a significant 
increase in systolic and diastolic blood pressures. I t  is  to be
noted tliat the group with a l l  a ttribu tes  normal corresponds to
combination 1, and that the group with a l l  attributes abnormal 
corresponds to combination 8.
Tests for skewess and kurtosis were applied to the frequency 
distributions of combination 1 and of the abnormal combinations 2 
to 8 combined for weight, systolic and diastolic blood pressures 
of men and women (Tables 73 and 74) * For combination 1 the frequency 
distribution of d iasto lic  blood pressure for women alone is
significantly skewed and kurtotic. For the abnormal combinations
combined the only departure from normality of the frequency distributions 
i s  the significant skewess for systolic blood pressure in women. Thus 
a significant departure from normality in respect of the frequency 
distributions is  observed only in the isolated instance.
The linearity  of the regression of a variable on age was 
usually assessed by simple inspection of the means plotted on 
a grapli. Wliere doubt existed, however, concerning the linear 
character of a regression the significance of the deviations 
of the means from linearity  was calculated by analysis of 
variance as show in Table 75. All regressions were found to 
be linear.
DISCUSSION.
When the state of the rad ia l artery is  considered alone 
%'d.th reference to body weight and blood pressure i t  is  observed 
that abnormal radial artery groups are associated on average 
id.th the men and wanen of ligh ter wight; that in women ihose 
who form the abnormal rad ial artery group in each decade show 
averages for systolic and d iasto lic  blood pressures which are 
greater than the corresponding systolic and diastolic blood 
pressures averages for the normal radial artery  group, and that 
in  men there are complex mean differences in respect of systolic 
and d iasto lic  blood pressures between the normal and abnormal 
radial artery groups and between the abnormal groups themselves 
for each decade. I t  is  remarkable tliat the systolic and d iasto lic  
blood pressure averages for the radial artery groups ++ and ++++, 
apart from the ++++ group in the ninth decade, are lowr than the 
corresponding averages for the + and ++■*• groups. This indicates
that individuals with thickened and straight radial arteries 
have on average higher systolic and d iastolic blood pressures 
than those who possess rad ia l arteries which are tliickened 
and tortuous. I am unable to explain th is  phenomenon.
IVhen the three a ttribu tes  ophthalmoscopic findings, state 
of rad ia l artery and pulsation in the dorsalis pedis and 
posterior tib ia l arteries are considered the fundamental 
relationship betwen the ir various combinations of normality 
and abnormality and the variables body weight, systolic and 
d iasto lic  blood pressures are, that as the number of abnormal 
a ttribu tes increase there is  a significant decline in average 
body weight associated %d.th a significant increase in average 
systolic and diastolic blood pressures. All the individuals 
in th is  series are regarded as physically healthy, though some 
are obviously more healthy than others, and i t  has been show 
that the zero order coefficients of correlation for body weight 
and systolic or diastolic blood pressures are positive. Thus 
i t  would be expected that where a sub-group of individuals 
showed a significant decline in  average weight a parallel 
appropriate decrease in average blood pressure should occur. 
This does not happen in the present study and the divergent 
trends shown by body weight and systolic or d iastolic blood 
pressures are a t variance vjith preconceived concepts. The 
reasons are speculative, and the findings indicate a profitable
fie ld  for further research.
The three attributes when talcen together clearly provide 
a more powerful criterion of abnormality of the vascular system 
in healthy older people than the use of one attribute alone.
The implications of the data presented are profound, and 
are particularly important when no comparable information exists 
in  the litera tu re . The findings indicate that tlie in i t ia l  
definition of physical health in  this thesis, which was basically 
freedom from disease associated %d.th symptoms, leaves much to be 
desired, though i t  is  a practical concept for piaysicians. Further 
research, however, may be aided by stating the folloxdng hypothesis.
Within a group of older people regarded as physically healthy 
because of freedom from disease associated usually id.th symptoms 
there are sub-groups in varying degrees of physical health which 
range from positive to negative health. The sub-groups which 
exhibit negative health occupy an ill-defined zone beti^en true 
health and overt disease.
In the present investigation combination 8 in ^hich a l l  three 
a ttribu tes are abnormal is  certainly in a phase of negative health.
An extension of the hypothesis leads to the theory that vdth 
the passage of time a positive relationship vdll be found to exist 
between combinations 1 to 8 and morbidity and mortality idth 
particular reference to the cardiovascular system. Proof of th is  
statement lie s  in the continued observation of the cases vhich form
the present study until there are no survivors. This is  in 
the process of being carried out, but a t the present time 
insufficient information is  available for s ta t is tic a l analysis.
The relationship beti^ reen the three attributes ophthalmoscopic 
findings, state  of radial artery and pulsation in the dorsalis 
pedis and posterior tib ia l a rte rie s  and the variables body weight, 
systolic and diasto lic blood pressures is  presented and discussed 
for men and women aged 60 to 89 years.
With increase in the number of abnormal a ttribu tes there is  
a significant decrease in average body weight associated with a 
significant increase in blood pressure. The importance of this 
finding is  noted and a hypothesis is  presented tha t physical 
health in a healthy population should be regarded as a variable.
With advancement in knowledge of the normal process of groidng 
old the distribution of physical health may be more accurately 
defined.
In certain of the combinations there is  a paucity of individuals 
and there i s  an age bias. Nevertheless, sufficient information is  
available to prove the important relationships between the variables 
weight, systolic and diasto lic blood pressures and the abnormalities 
involving the three attribu tes under consideration in a group of 
healthy older people. A comparable s ta t is t ic a l  study of a much
larger series would almost certainly provide more detailed 
information concerning trends in the intermediate individual 
combinations.
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D e f in i t io n s  o f cod ings f o r  com binations o f  a t t r i b u t e s :  -
1. Norm al r a d i a l  a r t e r y .
Norm al ophthalm oscopic f in d in g s .
Norm al p u ls a tio n  o f  th e  d o r s a l i s  p e d is  and p o s te r io r  t i b i a l  a r t e r i e s .
2. Normal r a d i a l  a r t e r y .
Normal ophthalm oscopic f in d in g s .
P u ls a t io n  a b se n t i n  one or more o f tlie  d o r s a l i s  p ed is  and 
p o s t e r io r  t i b i a l  a r t e r i e s .
3 . Normal r a d i a l  a r t e r y .
Abnorm al ophthalm oscopic f in d in g s .
Norm al p u ls a t io n  o f  th e  d o r s a l i s  p e d is  and p o s te r io r  t i b i a l  a r t e r i e s .
U. Normal r a d i a l  a r t e r y .
Abnorm al ophthalm oscopic f in d in g s .
P u l s a t io n  ab sen t i n  one o r  more o f tlie  d o r s a l i s  p ed is  and 
p o s t e r i o r  t i b i a l  a r t e r i e s .
5. Abnormal r a d i a l  a r t e r y .
Normal ophthalm oscopic f in d in g s .
Normal p u ls a t io n  o f  th e  d o r s a l i s  p e d is  and p o s te r io r  t i b i a l  a r t e r i e s .
T h is  group i s  su b d iv id e d  i n to  two su b -g ro u p s . 5 (a) i n  which 
th e  r a d i a l  a r t e r i e s  show a l l  d eg rees  o f  th ic k e n in g  and a r e  
s t r a i g h t  (+ and +++). 5 (b) in  which th e  r a d i a l  a r t e r i e s
show a l l  d eg rees  o f  th ic k e n in g  a s s o c ia te d  w ith  t o r tu o s i t y  
(+'*“ and ++■++) «
6. Abnormal r a d i a l  a r t e r y .
Norm al ophthalm oscopic  f in d in g s .
P u ls a t io n  ab sen t i n  one or more o f th e  d o r s a l i s  p e d is  and 
p o s t e r io r  t i b i a l  a r t e r i e s .
7 . Abnormal r a d i a l  a r t e r y .
Abnormal oph thalm oscop ic  f in d in g s .
Norm al p u ls a tio n  o f  th e  d o r s a l is  p e d is  and p o s te r io r  t i b i a l  a r t e r i e s .
8 . Abnormal r a d i a l  a r t e r y .
Abnormal ophthalm oscop ic  f in d in g s .
P u ls a t io n  a b se n t i n  one o r more o f  th e  d o r s a l i s  p e d is  and  
p o s t e r io r  t i b i a l  a r t e r i e s .
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Table 70.
A n a ly s is  o f  v a ria n c e  a p p l ie d  to  each o f th e  v a r io u s  co m b in a tio n s  
o f  a t t r i b u t e s  to  a s s e s s  th e  s ig n if ic a n c e  o f  th e  d if f e r e n c e s  betw een 
th e  means v d th in  each  com bination  o f  a t t r i b u t e s  f a r  th e  w e ig h t, 
s y s t o l i c  and d i a s t o l i c  b lo o d  p re s su re  o f  men. These co m b in a tio n s 
a r e  r e p re s e n te d  by t h e i r  code numbers.
TOGHT.
1 . Source o f v a r i a t i o n  Sum o f  sq u a re s d f Mean sq u a re
Between groups 69 4 17 .2
W ith in  groups 33 ,071 75 440-9
T o ta l  33,14.0 79
F = 0*04
For v^ = 75 and Vg = 4 , th e  5 per c e n t p o in t  o f  th e  v a ria n c e -  
r a t i o  i s  5*63. T h e re fo re , th e  d if f e r e n c e s  betw een th e  means o f 
groups a r e  n o t  s ig n i f i c a n t .
2, Source o f  v a r ia t io n  Sum o f  squares d f Mean square
B etw een groups 750 3 250.0
W ith in  groups 5,995 8 749-4
T o ta l  6,745 11
F = 0 ‘33
F or v^ = 8 and v% = 3 ,  th e  5 p e r c e n t  p o in t  o f  th e  v a r ia n c e -  
r a t i o  i s  8*84® T h e re fo re , th e  d i f f e r e n c e s  betw een th e  means o f 
g roups a r e  n o t  s i g n i f i c a n t .
3 . Source  o f  v a r i a t i o n  Sura o f  sq u a res d f Mean sq u a re
Between groups 416 4 104-0
W ith in  groups 17,586 33 532-9
T o ta l  18,002 37
F = 0 .1 9
For VI = 33 and v% = 4 ,  th e  5 p e r c e n t  p o in t  o f th e  v a rian ce^  
r a t i o  i s  5»63» T h e re fo re ,  th e  d i f f e r e n c e s  betw een th e  means o f 
g ro u p s a re  n o t  s i g n i f i c a n t .
4 . Source  o f v a r i a t io n Sum o f sq u ares d f Mean square
Betw een groups 213 3 71-0
W ith in  groups 990 7 141-4
T o ta l 1,203
F = 0-50
10
F or v% = 7 and v^ -  3 
r a t i o  i s  8*94* T h e re fo re  
g roups a re  n o t  s i g n i f i c a n t
, th e  5 per c e n t p o in t  o f  th e  variance*  
, th e  d i f f e r e n c e s  betw een th e  means o f
5 (a) S o u rce  o f v a r i a t i o n Sum o f  sq u a res d f Mean square
Betw een groups 2,556 4 639*0
W ith in  groups 25,946 67 387*2
T o ta l 28,502 
F = 1.65
71
For = 4 % d  vg 6 7 , th e  5 p er c e n t p o in t  o f  th e  v a r ia n c e -  
r a t i o  i s  2 -5 2 . T h e re fo re , th e  d if f e r e n c e s  betw een  th e  means o f
groups a r e  n o t  s ig n i f i c a n t .
5(b) Source o f  v a r i a t io n Sum o f squares d f Mean square
Betw een groups 952 4 238*0
W ith in  groups 6,226 20 311*3
T o ta l 7 ,178 24
F = 0.76
For -  20 and th e  5 p e r  c en t p o in t  o f  th e  v a r ia n c e -
r a t i o  i s  5*91. T h e re fo re , th e  d i f f e r e n c e s  betw een th e  means o f  
g roups a re  n o t s i g n i f i c a n t .
Between g ro u p s 
W ith in  g ro u p s 
T o ta l
o f  sq u a res d f Mean square
2 ,161 3 720-3
7 ,313 24 304*7
9 ,474 27
F = 2 .36
^ o ±
6e (co n tin u ed )
For = 3 and -  24) th e  5 per c en t p o in t  o f  th e  v a rian ce - 
r a t i o  i s  3* 01. T h e re fo re , th e  d i f f e r e n c e s  betw een  th e  means o f  
groups a re  n o t  s ig n i f ic a n t .
7 ,
Betw een groups 
W ith in  groups 
T o ta l
r a t i o  i s  5 -6 3 . T h e re fo re , 
groups a re  n o t  s ig n i f i c a n t .
8,
Betw een groups 
W ith in  groups 
T o ta l
r a t i o  i s  8*74* T h e re x o i^ , 
groups a r e  n o t  s i g n i f i c a n t .
1 .
Between g ro u p s 
W ithin g ro u p s 
T o ta l
Sum o f  squares d f Mean square
683 4 170*7
30,313 68
30,996 72
F = 0-38
., th e  5 p er c e n t  
th e  d if f e r e n c e s
p o in t  o f  th e  v a rian ce - 
betw een th e  means o f
Sum o f  squares d f Mean square
756 3 252*0
7 ,634 21 363.5
8 ,390 24
F = 0 .69
1, th e  5 per c e n t 
, th e  d i f f e r e n c e s
p o in t  o f th e  v a r ia n c e  
betw een th e  means o f
ITQLIC BLOOD PRESSUHE.
Sum o f  sq u a re s d f Mean square
1 ,8 3 9 4 459*7
28 ,376 75 378-3
3 0 ,2 1 5 79
F = 1*21
Î, th e  5 p e r  c e n t p o in t  o f  th e  variance-
r a t i o  i s  2*52. T h e re fo re , th e  d i f f e r e n c e s  betim en  th e  means o f 
g roups a re  n o t  s i g n i f i c a n t .
2 . Source o f v a r i a t i o n Sum o f  s q u a re s d f
Betvieen groups 357 3
W ithin groups 4 ,682 8
T o ta l 5 ,039 11
119-0
585*2
F = Q.20
F o r v^ “  8 and Vg = 3 ,  th e  5 per c e n t  p o in t  o f  th e  v a rian ce^  
r a t i o  i s  8*84. T h e re fo re , th e  d i f f e r e n c e s  betw een the  means o f 
g roups a r e  n o t  s i g n i f i c a n t .
3 . S ource  o f v a r i a t i o n Sum o f  sq u a res d f Moan square
Betw een groups 2,196 4 549-0
W ith in  groups 7 ,560 33 229-1
T o ta l 9,756 37
F = 2*40
^'or = 4 and ^2 = 3 3 , th e  5 per c e n t  p o in t  o f th e  v a riance»  
r a t i o  i s  2*69. T h e re fo re , th e  d i f f e r e n c e s  betw een th e  means o f  
g roups a re  n o t  s i g n i f i c a n t .
4o Source  o f v a r i a t io n Sum o f  sq u a res d f Mean square
Betw een groups 1,505 3 501.7
W ith in  groups 5,722 7 817.4
T o ta l 7 ,2 2 7  
F -  0 .61
10
For V]_ -  7 and v^ = 3 , 
r a t i o  i s  8*94. T h ere fo re , 
groups a re  n o t  s ig n if ic a n t®
th e  5 p e r  cen t p o in t  o f  th e  variance- 
th e  d i f f e r e n c e s  betw een  th e  means o f
5 (a) Source o f  v a r ia t io n Sum o f  squares d f Mean square
Between groups 2,835 4 708.7
W ith in  g roups 25,231 67 376 .6
T o ta l 28,066 
F = 1 .88
71
5 (a) c o n tin u e d .
For V]_ ~ 4 and = 67 , th e  5 p e r  c en t p o in t  o f  th e  variance* 
r a t i o  i s  2*52. T h e re fo re , th e  d if f é r e n c ié  betw een th e  means o f 
groups a re  n o t  s i g n i f i c a n t .
5 (b) Source o f  v a r i a t i o n Sum o f  squai'es d f Mean square
Between g roups 756 4 189*0
W ithin g ro u p s 7 ,5 2 2 20 376-1
T o ta l 8 ,2 7 8  
F = 0*50
24
For v^ = 20 and v% = 4  
r a t i o  i s  5*91. T h e re fo re ,  
g ro u p s  a re  n o t  s i g n i f i c a n t .
, th e  5 p e r  c e n t  
th e  d i f f e r e n c e s
p o in t o f  th e  v a r ia n c e -  
between th e  means o f
6o Sour se o f v a r i a t i o n Sum o f  sq u a re s d f Mean sq u are
Between g roups 1 ,396 3 4 6 5 .3
W ithin g roups 12 ,848 24 535.3
T o ta l 14 ,244
F = 0 .87
27
For v% = 24 and v^ = 3 
r a t i o  i s  8*64* T h e re fo re ,  
g ro u p s  a re  n o t  s i g n i f i c a n t .
, th e  5 p e r  c e n t  
th e  d i f f e r e n c e s
p o in t o f th e  v a r ia n c e -  
between th e  means o f
7 . Source o f v a r i a t i o n Sum o f  sq u a re s d f Mean sq u a re
Between groups 2,543 4 635 .7
W ithin groups 37 ,069 68 545 .1
T o ta l 39 ,612  
F = 1 -17
72
F or V]_ = 4 and v^  = 68 
r a t i o  i s  2*52. T h e re fo re ,
, th e  5 p e r  c e n t  
th e  d i f f e r e n c e s
p o in t o f th e  v a r ia n c e -  
between th e  means o f
g ro u p s a re  n o t  s i g n i f i c a n t .
o f  sq u a re s d f Mean sq u a re
569 3 189-7
1 0 ,3 7 6 21 494*1
10 ,9 4 5 24
8 , Source o f  v a r i a t i o n  Sum 
Betvjeen g roups 
W ithin  g roups 
T o ta l
F = 0 0 8
For = 21 and = 3 , th e  5 p e r  c e n t p o in t  o f  th e  variance- 
r a t i o  i s  8*74* T h e re fo re , th e  d i f f e r e n c e s  betw een th e  means of 
g roups a re  n o t  s i g n i f i c a n t ,
DIASTOLIC BLOOD PRESSURE.
Source o f v a r i a t i o n Sum o f  sq u a re s d f Mean sq u are
Be'Ween g ro u p s 86 4 21 .5
W iihin g ro u p s 3 ,5 3 7 75 47-2
T o ta l 3 ,6 2 3 79
F “  0-45
For v^ = 75 and Vg = 4 ,  th e  5 per c en t p o in t  o f  th e  variance* 
r a t i o  i s  5*63* T h e re fo re , th e  d i f f e r e n c e s  betw een  th e  means o f 
groups a re  n o t  s ig n i f i c a n t .
Source o f v a r ia t io n Sum o f  squares d f Mean square
Between groups 250 3 83-3
W ith in  g roups 794 8 99-2
T o ta l 1 ,0 4 4 11
F = 0*84
For Vl = 8 and V2 = 3 , the 5 per cent p o in t o f  the variance-
r a t io  i s  8 .8 4 . T herefore, th e  d if fe r e n c e s  between th e  means o f
groups are n o t s ig n if ic a n t .
285
Between g ro u p s 
W ithin g ro u p s 
T o ta l
o f  sq u a re s d f Mean square
1 ,1 0 6 4 276-5
1 ,5 5 8 33 4 7 -2
2 ,6 6 4 37
F = 5*86
For Vl = 4  und V2 = 3 3 , th e  1 -0  pe r c en t p o in t  o f  th e  v a rian ce - 
r a t i o  i s  4*02. T h e re fo re , t lie  d i f f e r e n c e s  betw een th e  means o f 
groups a re  s i g n i f i c a n t .
4 . Source o f  v a r i a t i o n  Sum o f sq u a res d f Mean square
Beti^jeen g roups 111 3 3 7 '0
W ithin g ro u p s 44-2 7 63*1
T o ta l 553
F = 0.59
10
For Vl = 7 and = 3 , th e  
r a t i o  i s  8 .9 4 . T h e re fo re , th e  
groups a re  n o t  s ig n i f i c a n t .
5 p e r  c en t p o in t  o f  th e  v a r ia n c e -  
d i f f e r e n c e s  betw een th e  means o f
5 (a) Source o f  v a r i a t io n  Sum o f  squares d f Mean square
Between groups 385 4 96-2
W ibhin g roups 5 ,0 9 1 67 76-0
T o ta l 5 ,476 
F = 1-27
71
For Vl = 4  and = 6 7 , the 5 per cent p o in t o f  the variance-
r a t io  i s  2-52.  T herefore, the d if fe r e n c e s  between th e  means o f
groups are n o t s ig n if ic a n t .
5 (b) Source o f v a r i a t i o n Sum o f  sq u a re s d f Mean square
Beti-jeen g ro u p s 179 4 44*7
W ithin g roups 974 20 48-7
T o ta l 1,153 
F = 0-92
24
F or Vl = 20 and v% = 4 
r a t i o  i s  5 -91 . T h e re fo re , 
g roups a r e  n o t  s i g n i f i c a n t .
; th e  5 p e r c e n t  p o in t  o f  th e  v a r ia n c e -  
th e  d i f f e r e n c e s  betw een th e  means o f
6 . Source  o f v a r i a t io n Sum o f  squares d f Mean square
Betw een groups 111 3 37*0
W ith in  groups 1,775 24 73*9
T o ta l 1 ,886 27
F = 0-50
For Vl = 24 and Vp -  3 ,  th e  5 p e r c en t p o in t  o f  th e  variance- 
r a t i o  i s  8 -6 4 . T h e re fo re , th e  d i f f e r e n c e s  betw een th e  means o f 
groups a re  n o t  s i g n i f i c a n t .
Mean square
Beti^een g ro u p s 302 4  75-5
W ithin g ro u p s 6 ,0 9 1  68 89-6
T o ta l
For V l ”  68 and Vg -  4 ,  th e  5 per cent p o in t o f  th e  variance-
r a t io  i s  5-63.  T herefore, th e  d if fe r e n c e s  between th e  means o f
groups are n o t s ig n if ic a n t .
o f sq u a res d f
4
68
6 ,393 72
F — 0 - 84
s. Source o f  v a r ia t io n  Sum o f  sq u a res d f  Mean square 
Betw een groups 1 3 0*3
W ith in  groups 2,860 21 136*2
T o ta l  2 ,861 24
F = 0-002
For v^ -  21 and v^ = 3 ,  th e  5 per c e n t  p o in t  o f  th e  variance*  
r a t i o  i s  8.74» T h e re fo re , th e  d i f f e r e n c e s  betw een th e  means o f 
groups a r e  n o t  s i g n i f i c a n t .
Table 71.
A nalyses o f v a r ia n c e  a p p lie d  t o  com bination  1 (norm al r a d i a l  
a r t e r y ,  norm al oplitlialm oscopic f in d in g s  and no rm al p u ls a tio n  
o f  the  d o r s a l i s  p e d is  and p o s t e r i o r  t i b i a l  a r t e r i e s )  to  a s se s s  
th e  s ig n i f ic a n c e  o f  th e  d i f f e r e n c e s  bet^^reen th e  means by age 
g roups, f o r  th e  w e ig h t, s y s to l i c  and d i a s to l i c  b lo o d  p re s su re s  
o f  %^men.
(a) W eight,
Source o f  v a r i a t i o n Sum o f  sq u a re s d f
Beti^een g ro u p s 5 ,1 2 2 4
W ithin g roups 28 ,881 98
T o ta l 34 ,0 0 3 102
Mean square  
1280-5 
294*7
F = 4 -3 4
For v^ = 4  and Vp = 9 8 , th e  1-0  per c e n t  p o in t  o f  the  v a ria n c e -  
r a t i o  i s  3*65. T h e re fo re , th e  d i f f e r e n c e s  betw een  th e  means o f  
groups a re  m ost s i g n i f i c a n t ,  and a i'e  most u n l ik e ly  to  have a r i s e n  
by  chance.
(b) S y s to l ic ,
Source o f  v a r i a t i o n Sum o f  sq u a re s d f Mean square
Between g ro u p s 1 ,548 4 387 -0
W ithin g ro u p s 3 4 ,0 5 4 98 347 -0
T o ta l 35 ,6 0 2 102
F = I ' l l
For Vl = 4 ^ d  Vp = 98 , th e  5 per cent p o in t o f  the variance-
r a t io  i s  2*52. T herefore, th e  d if fe r e n c e s  between the means o f
groups are n o t s ig n if ic a n t .
(c) D ia s to l i c .
Source o f  v a r i a t i o n  
Bett-jeen g ro u p s 
W ithin g roups 
T o ta l
r a t i o  i s  2»52 . T h e re fo re , 
groups a re  n o t  s ig n i f i c a n t .
o f  sq u a re s d f Mean square
288 4 72*0
5 ,3 6 9 98 54*8
5 ,657 102
F = 1*31
, th e  5 per c e n t p o in t  o f  th e  v a r ia n c e  
th e  d i f f e r e n c e s  betw een  th e  means o f
T able 72,
The means o f  w e ig h t, s y s to l i c  and  d i a s to l i c  b lo o d  p re s su re  vLth 
re fe re n c e  t o  com bination 1 ( th r e e  a t t r i b u t e s  n o rm a l) , com binations 
2 , 3 and 5 combined (one a t t r i b u t e  abnorm al and two n o rm a l), 
com b ina tions 4 ,  6 and 7 com bined (two a t t r i b u t e s  abnorm al and one 
n o rm a l) , and  com bination  8 ( th r e e  a t t r i b u t e s  a b n o rm a l) , f o r  men 
and women.
(a) W eight means, l b .
Number o f 
a t t r i b u t e s
Number Means
abnorm al Men Women Men Women
0 80 103 145*05 128*16
1 347 104 140*16 126*60
2 112 37 135*78 126*40
3 25 13 131*28 109*00
(b) S y s to lic  b lo o d p re s su re , mm. Hg
0 80 103 151-62 157*22
1 147 104 158-62 171*04
2 112 37 164*43 175*78
3 25 13 182-88 190*00
(c) D ia s to l ic  b lo o d  p re s s u re . ram. !
0 SO 103 85*35 84*62
1 147 104 86*16 87*17
2 112 37 85*54 88*05
3 25 13 91*12 90*31
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Table 75.
T e s t  o f  d e v ia t io n  from l i n e a r  r e g re s s io n  a p p lie d  to  s e le c te d  g ro u p s 
o f  means where l i n e a r i t y  i s  i n  doub t.
1. MEN. Systolic blood pressure. Combination 1.
Source of variation df Sum of squares Mean square 
Between age groups U 1,839
Linear regression 1 74^
D e v ia tio n s  from 
l in e a r  r e g r e s s io n  3 1 ,095 365
W ithin g ro u p s (e r ro r )  75 28,215 378
F = 0-97
For v^ = 75 and Vp = 3 ,  th e  5 per c e n t  p o in t  o f  th e  v a r ia n c e -  
r a t i o  i s  8*53. T h e re fo re , no more than  random sam pling d e p a r tu re  
from l i n e a r  r e g re s s io n  i s  in d ic a te d .
2. MEN S y s to l ic  b lood  p r e s s u re .  C om binations 2 to  8 com bined.
Source o f v a r i a t i o n  d f  Sum o f sq u a re s  Mean sq u a re
Between age groups 5 8 ,551
L in e a r  r e g r e s s io n  1 7 ,497
D e v ia tio n s  from 
l in e a r  r e g r e s s io n  4 1 ,054 263
W ith in  g rd  ups (e r ro r )  314 149,296 475
F = 0-55
For v^ = 314 and Vp -  4, the 5 per cent point of the variance-
r a t io  i s  5*63. Therefore, no more than random sampling departure
from linear regression is  indicated.
WCMEM, W eight. Com bination 1.
Source o f v a r i a t i o n  d f
Between age g ro u p s 4
L in e a r  r e g r e s s io n  1
D e v ia tio n s  from  
l in e a r  r e g r e s s io n
W ith in  groups ( e r ro r )
Sum o f  squares 
5,122 
2,702
3 2,420
98 28,881
F = 2.73
Mean square
807
295
F o r v^ = 3 and Vp -  9 8 , th e  5 p er c e n t p o in t  o f th e  v a r ia n c e -  
r a t i o  i s  2*76, T h e re fo re , no more th an  random sam pling d e p a r tu re  
from  l i n e a r  r e g re s s io n  i s  in d ic a te d .
4 . W0I4EN. W eight. C om binations 2 to  8 combined.
Source o f  v a r ia t io n  
Between age  groups 
L in e a r  r e g r e s s io n
D e v ia tio n s  from 
l i n e a r  r e g re s s io n
W ithin g roups ( e r r o r )
d f  Sum o f  s q u a re s  
5 4 ,5 7 2
1 3 ,6 9 2
4 880
184 67,244
F = 0*60
Mean sq u a re
220
365
For Vj = 184 and Vp = 4 , the 5 per cent poin t of the variance*
ra tio  i s  5»63. Therefore, no more than random sampling departure
fron lin ea r regression i s  ind icated .
5 WOMEN. S y s t o l ic  blood p ressu re . Combination 1,
Source of variation 
Between age groups 
Linear regression
Deviations from 
linear regression
Within groups (error)
df Sum of squares 
4 1 ,5 4 8
1 65
3 1 ,483
98 3 4 ,0 5 4
F = 1*42
Mean square
494
347
For v  ^ = 3 and ^ 2 “  98, the 5 per cent point of the variance- 
ra tio  is  2*76, Therefore, no more than random sampling departure 
from linear regression is  indicated.
WOMEN. Systolic blood pressure. Combinations 2 to 8 combined
Source of variation df
Between age groups 5
Linear regression 1
Sum o f  squares 
12,380  
11,392
Mean square
Deviations from 
linear regression
Within groups (error)
4
184
F = O '60
988
75,753
247
412
For v^ = 184 Gind Vp = 4, the 5 per cent point of the variance*
r a t io  i s  5*63. Therefore, no more than random sampling departure
from linear regression  i s  indicated.
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MEN.
65 "  69 y e a rs ,
R a d ia l a r t e r y R a d ia l  a r t e r y + R a d ia l a r t e r y  ++
norm al
S.Bo P. D.B.P. m. S .B .P . D .B.P. m. SoB.P. DoB.P. WT.
126 84 163 162 96 104 142 88 160
156 96 158 170 90 145 144 78 112
198 98 165 152 84 155 128 86 125
126 76 108 142 92 173 182 98 134
138 86 133 132 68 102 122 68 124 55
132 80 126 146 90 150 164 82 133 3BS£
166 94 139 160 94 151 206 94 116 36®
138 78 132 144 82 129
184 92 133 174 74 151 R a d ia l  a r t e r y  ++4-
174 86 201 152 88 127
170 84 157 162 126 168 74 114 3B5
124 86 181 148 88 153
122 80 120 118 78 L49 R a d ia l a r t e r y  4*4++
140 82 150 146 76 113
112 76 129 180 88 170
140 74 152 168 78 160 No c a s e s
196 98 113 154 76 117
138 84. 114. 156 86 163
126 90 140 150 80 104
122 80 162 184 94 152 K
142 82 115 172 88 113 %
148 84 171 164 88 110 SE
130 76 144 126 88 157 K
152 90 186 162 88 180 tx
156 88 153 35 142 84 133 35
174 92 139 % 208 92 143 35
154 88 144 3E 172 94 132 55
142 86 150 % 156 100 160 55
158 94 105 3S 150 78 184 55
172 86 160 BE 128 78 106 35
154 96 184 35 148 86 126 35
172 98 162 %% 164 96 101 5®
180 80 128 SB® 138 78 136 353E
192 96 148 SBS£ 130 82 138 3535
146 84 147 3535
198 94 161 3®
208 98 159 3SS5
A, y w
MENo
7 0 - 7 4  y e a r s .
R a d ia l  a r t e r y  R a d ia l  a r t e r y  + R a d ia l a r t e r y  ++
norm al
S .B .P . D.B.P. WT. S .B .P . D.B.P. WT. S .B .P . D'.B .P . WT.
176 90 161 182 96 128 150 84 138
170 90 U5. 136 88 144 138 80 111
206 98 104 138 72 U3 148 78 132
134 72 132 164 88 115 192 92 130
144 88 151 ISO 94 155 162 92 167
168 82 146 186 100 169 168 82 111
128 72 148 190 78 343 158 92 141 S€
168 98 136 168 86 154 138 72 140 3£
162 84 116 176 104 161 134 86 129
138 SO 166 14'2 82 137 156 70 128 3®
168 88 170 132 80 125 164 82 133 3®
140 88 134 168 98 149 156 84 145 3®
150 80 147 348 90 344
168 86 131 118 74 131 R ad ia l a r t e r y
142 84 170 166 92 192
130 72 152 158 84 133 136 80 128
154 78 164 178 86 169 186 86 n o
168 88 166 180 84 111 35 168 86 131 s®
184 88 127 162 98 158 2£
148 84 142 194 96 152 m R a d ia l a r t e r y
160 72 137 25 192 82 114 3£
162 98 158 35 198 94 147 35 166 94 107
184 92 198 ^ 154 90 139 35 158 98 107 %
140 82 151 % 194 80 147 35 108 72 n i  g
190 88 151 % 148 80 152 3£
180 96 159 3£ 126 76 347 35
172 86 170 ^ 164 68 92 S£
156 92 119 §5 192 76 118 5£
148 86 124 35 152 80 127 3€
168 92 137 ^ 172 SO 152 5€
162 94 111 ÜL 166 86 158 §5
142 84 130 % 160 78 167 ^
138 74 112 3BE 164 86 121 3E
144 80 131 3® 168 98 161 a®
198 94 165 3® 204 96 111 g®
180 96 139 SB® 160 78 130 3®
138 78 333 36® 156 88 123 a®
R adial a r te r y
normal
MEN.
75 -  79 y e a rs . 
R a d ia l  a r te r y R a d ia l  a r t e r y  -H+++
S .B .P . D.B .P . m. S .B .P . JD.B.P. S .B .P . D.B,
174 96 144 162 96 175 25 170 88
146 78 143 170 88 124 5® 128 72
146 80 124 186 94 151 3® 172 90
156 90 156 198 96 159 50® 172 74
154 86 165 206 106 156 25®
176 92 168 172 86 137 30®
182 88 343 146 84 101 30®
132 92 124
140 68 151 35 R ad ia l a r t e r y
166 84 143 %
142 66 143 35 148 78 146
174 74 159 35 152 90 142
156 82 114 35 154 84 161
140 82 118 SE 186 70 118
148 68 144 3® 136 82 127
ISO 98 120 Ü3E 192 76 125 35
174 88 130 a® 176 82 119
146 84 34-5 SB® 148 76 14/f- 3®
208 90 162 3 S ® 216 98 120 5 S 0 £
144 80 132 3S535 162 70 136 30®
134 82 34-9 30®
R ad ia l a r t e r y + +
R a d ia l a r t e r y "t"
162 98 143
162 96 123 192 94 149
184 98 149 208 98 141
160 72 177 204 102 125 35
192 86 183 168 68 129 25
128 82 128 160 82 331 35
142 82 153 194 100 128
152 82 154 196 92 136 35
152 82 150 164 82 345 305
158 86 153 216 94 131 305
198 100 157 196 96 129 3005
154 76 127 K
170 98 164 25
168 88 349 3£
158 76 107 2E
164 102 108 25
170 86 138 25
184 104 143 55
VJT.
112 
121 25 
llA- 3B5
125 3®
MEN,
80 -  84 years,
R a d ia l a r t e r y R a d ia l a r t e r y + R a d ia l a r t e r y
norm al
S .B .P . D .B .P . W. S .B .P . D .B .P . WT. S .B .P . D .B .P . WT.
154 86 150 U 2 78 175 166 88 117 3B®
186 94 128 M 186 94 109 H 166 90 120 so®
164 94 U 3  B£ 172 72 117 208 106 129 so®
192 98 172 % 210 98 150 m. 188 92 129 30®
154 94 184 3® 152 88 150
194 96 110 3® 168 74 112 30® R ad ia l a r t e r y
158 90 U 6  20Î 170 90 U 8  3€3®
192 100 131 172 88 101 186 94 121
194 88 156 SQBE 172 78 167 3BÏ2Î 192 86 130 35
148 88 U 5  30® 184 88 117 55
R a d ia l a r t e r y 122 66 132 5£
R ad ia l a r t e r y + 208 104 105 3005
138 86 102
152 86 180 136 74 97 35
138 86 151 190 84 179 3®
146 76 U 8 202 106 127 3£3®
136 76 132 152 92 128 30®
U S 88 U 3  3£
172 88 138 % R a d ia l a r t e r y
208 98 121 35
162 88 150 3E U 2 88 125
178 84 132 35 162 84 135 35
138 72 128 BE
MEN. 85 -  89 y e a r s
R a d ia l a r t e r y R a d ia l a r t e r y Hi* R a d ia l  a r te ry '
norm al
S .B .P . D.B.P. m . S.B .P . D .B .P . ¥T. S .B .P . D .B.P. VJT.
138 82 102 3® 128 82 130 3S£ UO 74 109 35
156 84 136 30E 210 106 118 305S5
198 88 180 30Î
156 78 132 3BBE R a d ia l  a r t e r y 4" hi*
170 86 151 30®
190 104 U 8  305
J5UJ.
WOMEN.
60 -  64 y e a r s .
R a d ia l  a r t e r y  R a d ia l  a r t e r y  R ad ia l a r t e r y
norm al norm al norm al
S .B .P . D.B.P. VJT. S .B .P , D .B .P , WT. S .B .P . D.B.P. w r .
130 72 150 128 68 U 5  35 168 92 136
158 84 119 U 8 82 U 8 152 80 135
174 94 163 168 88 U 6  3i 146 92 132
162 94 150 132 68 134 25 194 90 132
142 74 144 164 82 U S  3Î 152 84 128
138 88 132 170 98 96 mi 168 82 106
132 88 115 162 90 137 S 3 ® 168 98 137
138 90 155 124 74 U 6
134 76 119 176 94 130
152 82 167 R ad ia l a r t e r y 154 86 126
176 74 140 152 94 124
164 90 127 154 92 156
148 86 150 158 72 127 172 94 139
160 88 150 198 94 106 196 98 U S
196 94 159 174 94 133
126 70 136 ISO 88 110
118 80 139 UO 88 100 35
122 88 151 UO 78 155 s
150 86 111 170 90 138 K
140 84 100 198 96 132 55
158 80 120
144 86 112
162 94 146
140 76 121
156 82 UO
170 64 117
180 88 137 35
148 72 U 3
162 82 128 3£
132 90 113 3£
186 92 133 %
164 94 162 H
144 88 130 H
154 84 U 8  55
178 92 134 35
156 90 117 a
140 78 105
186 92 131 %
170 84 134 ^
WOMEN.
65 -  69 years.
R a d ia l artery
normal
R ad ia l a r t e r y  
norm al
S .B .P . D.B.P. S .B .P . D .B .P .
136 88 129 142 82 158 3£
174 88 99 138 88 115 s
126 84 126 148 78 117 s
142 82 156 156 84 112 K
124 76 81 160 84 146 55
146 82 143 182 88 123 35
162 88 102
186 92 134
162 88 107 R ad ia l a r t e r y +
138 80 101
156 86 120
162 88 99 132 80 72
154 84 113 188 88 144
180 88 97 174 86 109
174 90 134 178 86 115
174 84 123 188 98 156
188 90 133 158 92 96 s
162 98 127 214 108 144 35
186 84 111 186 92 126 S2€
126 82 143
174 86 U 6
168 92 126 R ad ia l a r t e r y ++
142 66 133
144 82 139
188 84 116 144 88 103
138 68 149 s
200 88 169 s
144' 86 134 35 R a d ia l a r t e r y
192 86 102 s
202 108 128
166 80 143 % 188 96 134- s
150 80 154 35
164 88 143 55
176 92 100 S
148 82 118 2£
182 94 139 s
164 74 111 s
194 92 115 S
154 78 107 s
WOMEN.
7 0 - 7 4  years.
R a d ia l a r t e r y  R a d ia l a r t e r y  R a d ia l  a r t e r y  +
norm al no rm al
S .B .P . D .B .P . WT. S .B .P . D .B .P . WT. S .B .P . D.B.P. IrJT.
184 94 136 184 90 125 35 194 88 91
152 82 121 174 92 146 136 68 124
152 78 119 186 94 128 148 92 101
140 84 143 190 90 133 3® 158 86 145
152 76 146 188 90 105 5® 190 102 102
148 84 109 194 82 127 3® 158 78 139
168 74 154 152 92 118 3CS3E 182 SO 151 35
188 84 128 158 86 146 30® 210 102 120 %
172 84 99 180 96 140 30® 182 82 120 3£
154 92 169 196 96 98 2E
160 72 141 170 96 145 35
158 88 129 156 84 125 3£
140 88 108 160 72 133 K
154 88 153 150 86 147 SEE
156 74 105 208 78 106 30®
184 SO 115 164 84 107 30®
148 84 118 168 92 341 30®
164 82 138
188 94 138
142 70 104
140 78 121
146 86 120
170 90 116
188 88 109
148 82 124
182 84 U 6
192 94 124
186 100 129 %
210 96 130 %
186 SO 107 3£
190 88 160 25
186 102 115 25
162 82 151 25
194 88 134 3É
166 100 138 3£
180 96 142 55
138 80 136 3£
180 92 143 25
304
WOMEN,
75 “ 79 y e a r s .
Radial artery
normal
R a d ia l a r t e r y  +
S .B .P . D .B .P . WT. S .B .P . D .B .P , WT.
188 98 I l l 186 98 118
144 82 112 186 86 86
156 90 125 148 84 137
154 76 151 180 88 343
142 82 157 162 76 130 %
152 82 129 210 94 133 3£
166 90 114 186 68 87 3E
156 86 89 25 176 86 115 K
172 100 147 % 216 90 123 3555
208 92 150 214 104 131 3®
134 70 126 190 96 144 3®
178 92 114 K 178 90 92 3®
160 96 140 K
190 74 93 35
186 92 125 2€ R ad ia l a r t e r y
186 84 120 2£
194 92 112
172 88 124 3® 158 78 91 35
186 92 132 5® 168 78 100
164 70 142 3BES5
160 72 127 3es£
R ad ia l a r t e r y
192 86 103
R a d ia l a r t e r y
164 84 126
MOM.
SO -  84 years,
R a d ia l  a r te r y R ad ia l a r t e r y 4* R a d ia l a r t e r y
norm al
S .B .P . D.B.P. VJT. S .B .P , D .B .P . WT. S .B .P , D.B.P, WT,
152 8 6 I l l 162 74 116 206 86 96 3SS1
138 66 97 198 96 137 202 68 107 mm
142 74 96 188 78 109 3£ 188 100 106 9C3E5E
198 90 149 3£ 160 92 126 3B£
158 82 134 5£ 188 96 106 50® R a d ia l  a r t e r y 4* 4* 4* 4*
172 86 130 3€ 190 88 108 3BSE
184 88 140 S£ 218 100 140 as® 174 94 124 3S S Î
198 90 118 9®
186 98 142 3£3£ R ad ia l a r t e r y ++
184 92 245 9®
180 92 105 K5C 202 98 131
198 72 115 «3E
182 94 151 3 0 ®
R a d ia l a r t e r y  
no rm al
WOMEN.
85 -  89 y e a rs .
S .B .P , D .B .P , R a d ia l a r te r y
152 84 219 S .B .P , D.B.P.
180 94 124 35
136 94 84 9£ 174 90
154 94
R a d ia l  a r te r y
108
152 3®
R ad ia l a r t e r y  ++■*•
S .B .P , D .B .P . VJT.
156
204
78
108
82 %
86 3Ë®
R a d ia l a r t e r y  4-+++
192 102 90 90®
No cases
The in fo rm a tio n  w hich fo llo w s im m ed ia te ly  i s  based  on 
th e  400 h e a lth y  men, 293 h e a lth y  n o n -ad ip o se  women and 111 
a d ip o s e  women c o n s id e re d  t o  be i n  good h e a l th .
J)UO
FEET.
1 . More men than  wauen have f e e t  \diich a re  i n  good c o n d it io n .
With age th e  p ro p o rtio n  o f  such men d e c l in e s  from 34*8 p e r c e n t 
a t  60 -  64 y e a rs  to  10*9 p e r  c e n t  a t  80 -  84 y e a r s  and 0 p e r 
c e n t  a t  85 -  89 y e a r s .  Women show no such t r e n d  m th  age.
F e e t  i f i th  no d e fe c ts  a re  found  in  ap p ro x im ate ly  19 p er c e n t
o f  men, 9 p e r  c e n t o f  n o n -a d ip o se  women and 8 p e r  cen t o f  a d ip o s e  
women (T ab le  76 ).
2. C orns a re  more p r e v a le n t  i n  women th a n  men, and in  th e  
ad ip o se  th a n  th e  n o n -ad ip o se  women. C o rns, w hich show a h ig h  
in c id e n c e  in  a l l  age g ro u p s , occur i n  abou t 70 p e r c e n t o f  men,
80 p e r c e n t  o f  n o n -ad ipose  women and 88 p e r  c e n t  o f ad ipose  
women (T ab le  77 ).
3* P la n ta r  c a l l o s i t i e s  a re  more p re v a le n t  i n  women th an  men, 
and  in  th e  qd ipose th a n  th e  non -ad ipose  women. Such c a l l o s i t i e s  
a r e  observed  in  abou t 54 p a r c en t o f  men, 68 per c e n t o f  n o n -ad ip o se  
women and 75 per c e n t  o f  ad ipose  wcanen. There i s  a h ig h  in c id e n c e  
i n  a l l  age groups f o r  b o th  sexes (Table 7 8 ) .
4* Toe n a i l s  x^hich r e q u i r e  to  be trim m ed a re  more o f te n  en co u n te red  
i n  women th an  men, and  i n  th e  ad ipose  th a n  non-ad ipose  women. T his 
c o n d i t io n  i s  n o ted  i n  ap p ro x im ate ly  66 p e r  c e n t  o f ad ip o se  women,
56 p e r  c e n t  o f  n o n -a d ip o se  xfomen and 40 p e r c e n t  o f men. F u rtherm ore , 
th e  p ro p o r tio n s  show an  upirard t re n d  w ith  age fo r  men; a  s im i l a r  
l e s s  marked tre n d  f o r  no n -ad ip o se  xfomen, and  no tre n d  f o r  a d ip o se  
xfomen (Table 79) *
5, O iiychogryphosis occurs i n  a b o u t 22 per c e n t  o f men and 
non -ad ipose  women and 28 per c e n t  o f  ad ipose xfomen (T ab le  80).
6 , Bunions and h a l lu x  v a lg u s a r e  p a r t i c u l a r ly  a s s o c ia te d  vd th  
women, and t h e i r  in c id e n c e  p a r t i c u l a r l y  th a t  o f  b u n io n s  d e c lin e s  
x-Tith age i n  a d ip o s e  women. B unions a re  p re se n t i n  a b o u t 36 
p e r  c en t o f a d ip o s e  women, 27 p e r  c e n t  o f n o n -ad ip o se  women and 
7 per c en t o f men. The c o rre sp o n d in g  p e rcen tag es  f o r  h a llu x  
v a lg u s  a re  4 1 , 37 and 14 r e s p e c t iv e ly  (Tables 81 and 8 2 ) ,
8 . Ingrox&ng to e  n a i l s  a re  re c o rd e d  in  ap p ro x im ate ly  14 per 
c e n t  o f  men, 12 p e r  c e n t  o f n o n -a d ip o se  x-romen and 9 p er c en t 
o f  ad ipose x^omen. With ad ip o se  women only th e re  i s  an 
in d ic a t io n  o f  a p ro b ab le  d e c re a se  i n  in c id en ce  o f t h i s  type 
o f  fo o t  d e fe c t  w ith  age (Table S 3 ).
9. F e e t xvhich r e q u ir e d  to  be xmshed a re  en co u n tered  somevhat 
more f r e q u e n t ly  i n  men, b u t  t h i s  i s  n o t  a  common c o n d it io n .
D ir ty  f e e t  a re  ob se rv ed  in  ab o u t 8 p e r  cen t o f  men, 3 p e r c en t 
o f  non-ad ipose  women and 2 p e r  c e n t  o f  ad ipose x^ romen (Table 84 ).
10 . F la t  f e e t  a r e  more f r e q u e n t ly  found in  xfomen th a n  men, and 
i n  th e  ad ipose  th a n  th e  n o n -ad ip o se  xfomen. There a r e  no s p e c i f ic  
t r e n d s  xû th  a g e . F l a t  f e e t  a re  n o te d  in  15 p er c e n t  o f  ad ipose 
women, 6 per c e n t  o f non^adipose x^omen and 2 p er c e n t  o f  men 
(T able 85),
11. Hammer to e s  and o v erlap p in g  o f  to e s  a re  r e l a t i v e l y  uncommon. 
Hammertoes a re  found i n  abou t 4  p e r  c e n t  o f men, 3 p e r  c e n t  o f 
vjomen who a re  n o n -a d ip o s e , and in  2 p e r  c e n t  o f a d ip o se  xjomen.
The co rrespond ing  p e rc e n ta g e s  fo r  o v e rla p p in g  o f to e s  a r e  
7 , 5  and 4 r e s p e c t iv e ly  (T ab les 86 and 8 7 ) .
VARICOSE VEINS.
V aricose  v e in s  a re  s ig n i f ic a n t ly  a s s o c ia te d  w ith  xjomen 
and  e s p e c ia l ly  w ith  a d ip o se  wonen. The approxim ate p ro p o r t io n s  
a re  10 p e r c e n t  o f  men, 24 p e r  c e n t  o f n o n -ad ip o se  women and 
49  per c e n t o f  ad ip o se  women. Adipose women a lo n e  p re se n t 
p e rc e n ta g e s  w hich su g g est an in c r e a s e  in  in c id e n c e  o f  v a ric o se  
v e in s  w ith  age (Table 88 ),
RECTAL EXAMINATION.
R e c ta l  exam ina tion  re v e a le d  th e  presence o f  haem orrhoids 
i n  about 8 p e r  c e n t  o f men, 7 p e r  c e n t o f n o n -a d ip o se  women 
and 11 p e r c e n t  o f ad ipose  women (Table 91). F u rth e rm o re , 
t in e a  was d iag n o se d  in  6 men and Z women. O therw ise  th e  
r e c t a l  e x a m in a tio n s  x^ere re g a rd e d  a s  norm al, though  fo r  
com pleteness T ab le  90 re c o rd s  th e  in c id en ce  o f haem o rrh o id a l 
ta g s .  A l l  th e  men x^ere f r e e  from  d ise a se  o f th e  p r o s ta te ,
HERNIA.
H ern iae  a r e  observed in  13 p e r  c en t o f  men, b u t  only  in
1*7 p e r  c e n t  o f n o n -a d ip o se  women and in  none o f th e  a d ip o se  
women (Table 9 2 ). Thus h e rn ia e  a re  s i g n i f i c a n t l y  r e l a t e d  to  
men. Of the  52 men Xvâth h e rn ia e  17 , o r 32 p e r c e n t ,  had no 
t r u s s e s  and 9 , o r 1? p e r  c e n t ,  had t r u s s e s  x^hich were f a u l t y .
EPIGASTRIC PULSATION,
The absence o f  e p i g a s t r i c  p u ls a t io n  i s  s i g n i f i c a n t ly  
a s s o c ia t e d  xfith a d ip o se  women. T h is ab sen ce  o f  p u ls a t io n  
i s  re c o rd e d  in  84*7 p e r  c e n t  o f  ad ip o se  x-fomen, 32*1 per c e n t  
o f  n o n -ad ip o se  women and i n  11*5 p er c e n t  o f  men. Any in f lu e n c e  
w hich age may have on th e  absence o f e p i g a s t r i c  p u ls a t io n  i s  to  
in c r e a s e  th e  in c id e n c e  o f absence x-dth age (Table 93).
VIBRATION SENSE.
The absence o f v i b r a t i o n  sense a t  th e  an k le  and Icnee in c r e a s e s  
in  in c id e n c e  m th  age in  men and xfomen. T h is  in c id e n c e , x h ich  i s  
com parable f o r  men and n o n -a d ip o se  xijanen, i s  c o n s id e ra b ly  exceeded  
by t h a t  o f  th e  ad ipose  xfomen (T ab les  94 and 9 5 ) .
ABDOMINAL REFLEXES.
There i s  an in c re a s e  i n  th e  in c id en ce  o f  ab sen ce  of abdom inal 
r e f le x e s  x^ith age in  men and non-ad ipose  x;omen, b u t  t h i s  i s  much
l e s s  n o tic a b le  f o r  a d ip o se  wauen. F u rth e rm o re , absence  o f  
abdom inal r e f le x e s  i s  o f  s i g n i f i c a n t ly  g r e a te r  occu rrence  in  
women th an  men, and i s  more p re v a le n t  in  th e  ad ipose  th a n  
n o n -ad ip o se  women. Absence of abdom inal r e f le x e s  i s  observed  
i n  21 per c e n t o f men, 58 p e r c e n t o f  non-ad ipose  women and 
i n  app rox im ate ly  68 p e r  c e n t o f a d ip o se  women (Table 9 6 ).
TENDON REFLEXES.
The purpose o f p re s e n tin g  d a ta  w hich r e l a t e  to  ten d o n  
r e f l e x e s  i s  to  show t h a t  i n  o ld e r  p e o p le  in  good h e a l th  tendon  
r e f l e x e s  may be a b s e n t  o r e x a g g e ra ted , b u t  t h a t  such e v e n ts  a re  
r e l a t i v e l y  in f r e q u e n t  (T ab les 97, 98 , 99 and 100), A bsen t 
te n d o n  r e f le x e s  occu r fo r  th e  an k le  in  5*2 per c en t o f men,
1*4 p e r  c e n t o f n o n -a d ip o se  women and f o r  th e  Imee in  1*5 p e r 
c e n t  o f  men. O therw ise  th e  p e rcen tag e  occurrence i s  l e s s  th an  
u n i ty .  E xaggerated  r e f l e x e s  a re  somewhat more f re q u e n t th a n  
a b sen ce  o f r e f l e x e s ,  and a t t a in  t h e i r  h ig h e s t  v a lu e s  i n  r e s p e c t  
o f  th e  Imee uhere e x a g g e ra tio n  o f  th e  r e f l e x  i s  found in  11*7 
p e r  c e n t  o f men, 9*9 p e r  c e n t o f n o n -ad ip o se  women, and 7*2 per 
c e n t  o f ad ipose women.
HEAD HAIR.
Very few peop le  over 59 y e a rs  shox^ " no grey ing  o f th e  h a i r  
o f  th e  head. A pprox im ately  4 p e r c e n t  o f men and women a re  in
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t h i s  c a te g o ry , and none a re  over th e  age o f 74 y e a r s .  (Table 101).
P a r t i a l  g re y in g  o f th e  h a i r  i s  p re s e n t  in  ab o u t 17 per c en t
o f  men and 28 p e r  c e n t  o f women, and th e  in c id en ce  o f  p a r t i a l
g rey in g  of th e  M i r  d e c lin e s  w ith  age (Table 102).
E n ti r e ly  g rey  h a i r  occurs in  a b o u t 36 per c e n t  o f  men and 
XiTomen. In  men and non-ad ipose  women th e  p ro p o rtio n  w ith  grey 
h a i r  does n o t  d e c l in e  u n t i l  th e  n in th  decade, w hile  i n  ad ip o se  
women tlie re  a p p e a rs  to  be a  f a l l  i n  p ro p o r tio n  w ith  g rey  h a i r  
i n  th e  e ig h th  decade  (Table 103).
Com pletely w h ite  h a i r  i s  more p re v a le n t  i n  men th a n  women. 
A bout 43 per c e n t  o f  men and 31 p e r  c e n t  o f xjomen have w hite  
h a i r , and in  b o th  se x es  the  p ro p o r t io n  w ith  v h i te  h a i r  in c re a s e s  
w ith  age (Table 104) *
BALDNESS.
About 23 per c e n t o f men and 90 per c e n t  o f  women show no 
ev id en ce  o f  b a ld n ess  (T ab le  105). T h is s i g n i f i c a n t  a s s o c ia t io n  
betw een b a ld n e ss  and men i s  f u r th e r  in d ic a te d  by th e  e x is te n c e  o f  
p a r t i a l  b a ld n e ss  in  a b o u t 64 per cen t o f  men, 10 per c e n t o f 
n o n -a d ip o se  women and 6 p e r  c e n t o f a d ip o se  women (Table 1 0 6 ) . 
Complete b a ld n e ss  o f  th e  crown o f  th e  head i s  e n t i r e ly  c o n fin e d  
to  men and i s  found i n  12*7 per c e n t. VJhile p a r t i a l  b a ld n e s s  
i n  men shows a  s i g n i f i c a n t  in c re a s e  w ith  age from 50*7 p e r  c e n t  
a t  60 -  64 y e a rs  t o  8 1 .S p e r  c e n t a t  85 -  89 y e a r s ,  com plete
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b a ld n e s s  shows no such t r e n d  w ith  age (T able 107). P a r t i a l  
b a ld n e s s  in  women shows no s p e c i f ic  v a r i a t i o n  in  in c id en ce  
w ith  ag e ,
DEAFNESS.
D eafness  o f such d e g re e  as to  r e q u ir e  th e  use o f a  h e a r in g  
a id  i s  p re s e n t  in  3*7 p e r c e n t  o f men and non -ad ipose  women and 
i n  5*4 p e r  c e n t o f a d ip o se  women. The in c id e n c e  of d e a fn e s s  i n  
b o th  se x e s  in c re a s e s  xh-th age (Table 108).
Of th e  15 d e a f men 7 p o ssessed  h e a r in g  a id s  and 3 d id  n o t  
u se  them . Of the  17 d e a f  women 10 p o sse sse d  h e a rin g  a id s  and
2 d id  n o t  u se  them. H earin g  a id s  were recommended fo r  th o se  
x^ho had  none.
D eafn ess due to  wax i n  th e  e a rs  i s  re c o rd e d  fo r  abou t 
12 p e r c e n t  of men and 8 p e r c en t o f xmmen. T h e ir e a rs  were 
s y r in g e d . The wax was removed and t h e i r  h e a r in g  was r e s to r e d  
t o  no rm al (Table 109).
ARGUS SENILIS.
A rcus s e n i l i s  i s  a b s e n t  in  13 p e r  c e n t  o f  men, 25*6 p e r c e n t  
o f  n o n -ad ip o se  women and 37* 8 per c en t o f a d ip o se  wauen. In  
men and women the  p ro p o r t io n  w ith  no a rc u s  s e n i l i s  d e c l in e s  w ith  
age (T able  l lO ) . The a d ip o se  women have a g r e a te r  p ro p o r t io n  o f 
t h e i r  number f re e  from a rc u s  s e n i l i s  th an  th e  non-ad ipose women
by v i r t u e  o f th e  e x c e ss  numbers in  tlie  age range  60 -  69 y e a r s .
The sex  d if f e r e n c e  p e r s i s t s  fo r  m in im al a rc u s  s e n i l i s  
(T able  111 ). M inimal a rc u s  s e n i l i s  i s  p r e s e n t  in  21*7 p e r 
c e n t  o f  men, 31*1 p er c e n t  o f  non -ad ipose  women and 27*9 per 
c e n t  o f  ad ipose  women. Women show a ch an g e , however, w ith  
th e  a d ip o se  having a  p e rc e n ta g e  l e s s  th an  th e  n o n -ad ipose .
A m oderate deg ree  o f  a rc u s  s e n i l i s  i s  more o ften  n o te d  
i n  men th a n  in  women. M oderate a rc u s  s e n i l i s  occurs in  
45*5 p e r c e n t o f men, 33*8 per c en t o f n o n -ad ip o se  women 
and 26*1 pe r cen t o f  a d ip o se  women (Table 112 ).
G ross a rcu s s e n i l i s  i s  more commonly encoun tered  in  men 
th a n  in  women. I t  i s  observed  in  19*7 p e r c e n t  o f men, 9*6 
p e r  c e n t  o f non -ad ipose  women and 8*1 p e r c e n t  o f  ad ipose  
women. In  both  sex es th e r e  i s  an in c r e a s e  in  the  in c id e n c e  
o f  g ro s s  a rc u s  s e n i l i s  w ith  age (Table 1 1 3 ).
OPHTHALMOSCOPIC FINDINGS.
T ab le  114 shows t h a t  th e  f in d in g s  on ophthalm oscopic 
ex am in a tio n  a re  norm al f o r  59*6 per c e n t  o f  men, 57*2 per 
c e n t  o f non-ad ipose  women and 43*0 p e r c e n t  o f  ad ipose  women. 
Thus th e  in c id en ce  of no rm al f in d in g s  i s  com parable fo r  men 
and n o n -ad ip o se  women ; i s  much le s s  fo r  a d ip o se  wauen, and 
d e c l in e s  w ith  age in  b o th  sex es .
T a b le s  115 to  124 show th e  numbers and p e rcen tag es  o f  men, 
n o n -a d ip o se  and ad ip o se  women w ith  r e f e r e n c e  to  the  v a r io u s
a b n o rm a li t ie s  observed on ophthalm oscopic ex am in a tio n . Many 
o f  th e  T a b le s  have fexv c a s e s  reco rd ed  i n  them and th u s  do n o t 
p e rm it o f  s a t i s f a c to r y  com parison . The m ost f re q u e n tly  n o te d  
a b n o rm a li t ie s  a re  s i l v e r  w ir in g  in  7*1 p e r c e n t  o f  men, 7*0 p e r  
c e n t  o f  non -ad ipose  women and 19*0 per c e n t  o f  ad ipose  women; 
t o r t u o s i t y  o f a r t e r i e s  i n  11*5 per c en t o f men, 14*4 p e r c e n t 
o f  n o n -a d ip o se  x^onen and 10*0 per c e n t o f a d ip o se  women; th ic k e n e d  
a r t e r i e s  in  3*0 p e r  c e n t of men, 1*6 per cen t o f  n o n -ad ip o se  women 
and 7*0 per c e n t  o f  ad ip o se  women; t h i n  a r t e r i e s  i n  6*9 pe r cen t 
o f  men, 9*7 p e r c e n t  o f  n o n -ad ipose  women and 6*0 p e r  c e n t  of 
a d ip o se  women, and t h in  and s t r a i g h t  a r t e r i e s  in  1*9 p e r cen t 
o f  men and n o n -a d ip o se  women, and i n  7*0 per c e n t o f a d ip o se  
women. I t  i s  r e l e v e n t  to  s t a t e  t h a t  th e se  abnorm al ophthalm oscopic 
f in d in g s  x iiich  a r e  reco rd ed  in  T a b le s  115 to  124 a re  combined to  
form  one group i n  th e  s t a t i s t i c a l  a ssessm en t o f  th e  r e l a t i o n s h ip  
betw een body w e ig h t and a r t e r i a l  b lo o d  p ressu re  on th e  one hand 
and abnorm al oph thalm oscop ic  f i n d in g s ,  th e  p resence  o r  absence 
o f  p u ls a tio n  in  th e  d o r s a l is  p e d is  and p o s te r io r  t i b i a l  a r t e r i e s ,  
and changes i n  th e  r a d i a l  a r t e r y  (page 242),
PURE HEART SOUNDS.
Pure h e a r t  sounds ai’e found i n  21*5 per c e n t o f  men,
13* 3 per c e n t o f  non-ad ipose  women and 9*0 per c e n t  o f ad ipose  
women. In  b o th  se x es  th e re  i s  a d e c l in e  in  th e  in c id e n c e  o f 
pu re  h e a r t  sounds w ith  age (T ab le  125).
HEART MURMURS.
Grade I  s y s to l i c  c a rd ia c  murmurs a re  p r e s e n t  in  25*2 p er 
c e n t o f men, 39*2 per c e n t o f non«adipose women and 36-9 per 
c e n t o f a d ip o s e  wauen, xd iile  G rade I I  s y s to l i c  c a rd ia c  murmurs 
a re  h e a rd  i n  33*7 p e r c e n t o f  men, 47*4 p er c e n t  o f  non-ad ipose  
women and 54*0 p e r cen t o f  a d ip o s e  xjcsnen. For b o th  grades 
o f  s y s to l i c  c a rd ia c  murmurs th e  in c id en ce  i s  g r e a t e r  in  xromen 
th a n  i t  i s  i n  men (T ables 126 and  127) o
EXTRASYSTOLES.
E x tra  s y s to l e s  occur i n  19*0 pe r c e n t o f men, 11*9 per 
c e n t  o f  n o n -a d ip o se  women and 8*1 per c en t o f  a d ip o se  women.
In  bo th  se x e s  th e r e  i s  an in c r e a s e  i n  in c id e n c e  x d th  age 
(Table 1 2 8 ).
DISCUSSION.
The d a ta  xA ich r e l a t e  to  f o o t  d e fe c ts  in d ic a te  th e  xn.de 
v a r i e ty  o f  d i s a b i l i t i e s  and th e  r e l a t i v e l y  r a r e  o c cu rren c e  o f 
men and p a r t i c u l a r l y  x>;oraen x-dth good f e e t .  F u rth e rm o re , th e  
in c id e n c e  o f  f o o t  d e fe c ts  u n d e r l in e s  tlie  need f o r  a  ch iropody  
s e rv ic e  fo r  th e  e ld e r ly  xdiich i s  x d th in  t h e i r  f i n a n c i a l  a b i l i t y  
t o  pay.
I t  i s  shoxm t h a t  xraricose v e in s  a re  s i g n i f i c a n t l y  a s s o c ia te d
m th  a d ip o s i ty  in  women. l\fhile th e  p o s i t iv e  c o r ie la t io n  betw een  
body v/eight and a r t e r i a l  b lood p re s s u re  i s  knoim^ th e  in f lu e n c e  
o f  v a r ic o se  v e in s  a lo n e  on a r t e r i a l  b lo o d  p re ssu re  h a s  been  in  
d o u b t. P ic k e r in g  e t  a l .  (1954) a r e  o f  th e  op in ion  t h a t  th e  
in c r e a s e  in  b lo o d  p re s s u re  w ith  age i s  g re a te r  in  women w ith  
v a r ic o s e  v e in s  th a n  i n  women w ith  no v a r ic o s e  v e in s . , I n  a d d it io n ,  
Anning (1954)? i n  a  s tu d y  o f le g  u l c e r s ,  suggested  t h a t  th e  opening 
up  o f a r t e r io - v e n ous shun ts a f t e r  deep  venous th ro m b o s is  and t h e i r  
im portance  in  th e  a e t i o l o ^  o f  v a r ic o s e  v e in s  may p rove  to  be o f 
s ig n i f ic a n c e  i n  r e l a t i o n  to  h y p e r te n s io n .
With my c o lle a g u e  Dr. Ferguson Anderson I  have sh o rn  th a t  
th e  in c re a s e  i n  th e  s y s to l i c  and d i a s t o l i c  b lood p r e s s u re  means 
i s  r e l a te d  to  th e  d eg ree  of a s s o c ia te d  a d ip o s i ty ,  and  i t  i s  n o t 
s i g n i f i c a n t l y  in f lu e n c e d  by th e  p re sen d e  o f v a r ic o se  v e in s .  
F u rth e rm o re , i t  i s  p ro b ab le  t h a t  a d ip o s i ty  r a th e r  th a n  a r te r io -v e n o u s  
s h u n ts  i s  th e  d e te rm in in g  f a c to r  i n  th e  e le v a te d  b lo o d  p re s s u re s  
r e f e r r e d  to  by A nning (1954) (A nderson and Covjan, 1959)*
The f a c t  t h a t  8 p e r c en t o f  men, 7 per c en t o f  n o n -ad ip o se  
women and 11 p e r c e n t  o f  ad ip o se  women were found to  have haem orrhoids 
on ro u t in e  r e c t a l  exajn ina tion  s u g g e s ts  t h a t  g e n e ra l p r a c t i t i o n e r s  
m ight f in d  th e  p r a c t i c e  o f r e c t a l  exam ination  rew ard in g .
I t  i s  an in d ic tm e n t  o f th e  m e d ic a l s e rv ic e s  r e s p o n s ib le  fo r  
th e  h e a l th  o f in d iv id u a ls  i n  th e  community t h a t  o f  52 men w ith  
h e rn ia e  only 2 6 , o r  50 per c e n t ,  were a d eq u a te ly  t r u s s e d .  The 
f a u l t  l i e s  n o t  i-d th  th e  in d iv id u a ls  who possess tlie  h e r n i a e ,  b u t 
i n  th e  n e g a tiv e  a t t i t u d e  o f c l i n i c i a n s  to  th e  e v o lu t io n  o f  d is e a s e .
The absence o f e p ig a s t r i c  p u ls a t io n  i s  a p p a re n tly  due to  
a d ip o s i ty  o f  th e  abdom inal w a ll.
The d a ta  p re s e n te d  f o r  the  abdom inal and tendon r e f l e x e s  
i n d i c a t e  t h a t  abdom inal r e f le x e s  may be a b s e n t ,  and tendon  
r e f l e x e s  may be a b s e n t ,  d im in ished  o r e x a g g e ra te d , i n  h e a l th y  
o ld e r  people  x-jith no d i s c e r n ib le  d is e a s e  o f  th e  c e n t r a l  n e rv o u s 
sy s tem .
A lready  Imown in fo rm a tio n  i s  g iv en  in  p re c is e  term s u n d e r 
th e  h ead in g  o f b a ld n e s s ,  b u t  a  phenomenon o f  more th a n  p a s s in g  
i n t e r e s t  may e x i s t  i n  th e  f in d in g  t h a t  w h ile  p a r t i a l  b a ld n e s s  
in c r e a s e s  s ig n i f i c a n t l y  xfi'bh age i n  men, com plete b a ld n e ss  o f  
th e  croim  o f th e  head  i n  men shows no such tre n d . T h is  
s u g g e s ts  a l in e  o f  r e s e a r c h  based on th e  h y p o th e s is  t h a t  
co m p le te  b a ld n e ss  i n  men i s  due t o  a  cause  d i f f e r e n t  from 
t h a t  which produces p a r t i a l  b a ld n e ss . I n s u f f i c i e n t  men w ith  
co m p le te  b a ld n ess  e x i s t  i n  t h i s  s e r i e s  t o  p e rm it o f  s a t i s f a c t o r y  
s t a t i s t i c a l  e v a lu a t io n .
Of 32 d eaf men and women xdxo r e q u i r e d  h e a rin g  a id s  2 0 , 
o r  62*5 p e r  c e n t ,  e i t h e r  had no h e a r in g  a id s  o r d id  n o t  u se  
th e  a id s  xAich th ey  p o sse s se d . T h is h ig h  p ro p o rtio n  seems to  
c a s t  an  adverse  r e f l e c t i o n  on the  community m edical s e r v ic e s .
The presence  o f  a r c u s  s e n i l i s  i s  more f re q u e n t i n  men th a n  
i n  women, and in  a d ip o s e  th a n  n o n -ad ip o se  xfomen. I  am a t  a  
l o s s  to  e x p la in  t h i s  o c c u rre n c e . P a r t i c u l a r l y  i f  i t  be t r u e
t h a t  a rc u s  s e n i l i s  r e p r e s e n ts  d e p o s i t io n  o f  c h o le s te r o l .  For 
i t  h a s  been shorn  by Keys (1949), who s tu d ie d  sk in  f o ld  
t h ic k n e s s ,  t h a t  f a t t e r  men tended  to  have  h ig h e r  c h o le s t e r o l  
v a lu e s ,  and by Hobson (1955) t h a t  i n  women th e  c o r r e l a t io n  
betw een  abdom inal s k in  f o ld  th ic k n e s s  and serum c h o le s t e r o l  
l e v e l  v/as s i g n i f i c a n t .  Hobson (1 9 5 5 ), in  a d d it io n ,  found 
no  s ig n i f i c a n t  c o r r e l a t i o n  between a rc u s  s e n i l i s  and th e  serum 
c h o le s t e r o l  l e v e l .  C onsequently  th e  answ er to  th e  problem  
why men show th e  h i g h e s t  in c id en ce  o f  a rc u s  s e n i l i s  and a d ip o se  
women th e  lox\rGst re m a in s  a  m ystery .
I  make no comments on th e  i n t e r p r e t a t i o n  o f th e  v a r io u s  
oph thalm oscop ic  f in d in g s .  Tlae s u b je c t  i s  on© o f much c o m p le x ity , 
and  numbers a re  l a c k in g  to  alloxf o f  p ro p e r  s t a t i s t i c a l  a n a ly s i s .
I t  i s  r e le v a n t  to  n o te  t h a t  i n  th e  e n t i r e  s e r i e s  o f  men and women 
th e r e  i s  no in s ta n c e  i n  which e x u d a te s  o r haem orrhages were 
o b se rv ed  on oph thalm oscop ic  ex am in a tio n .
Pure h e a r t  sounds a r e  more p r e v a le n t  i n  men, and f o r  t h i s  
s e x  d if fe re n c e  I  can  o f f e r  no e x p la n a t io n . Data a re  p re s e n te d  
f o r  Grade I  and Grade I I  s y s to l i c  c a r d ia c  murmurs on ly  b ecau se  
a  s y s to l i c  c a rd ia c  murmur g re a te r  th a n  Grade I I  xms a  c r i t e r i o n  
f o r  e x c lu s io n  from t h i s  h e a lth y  group o f  p eo p le .
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SLEEP.
This study, xdiich is  concerned with the sleep behaviour 
of older people, is  based on the 400 men and 293 non=adipose 
women aged 60 to 89 years considered to be in good physical 
health, and 111 adipose women aged 60 to 79 years idio were 
otherxd.se x*rell.
The following data xdiich re la te  to the sleep behaviour 
of the elderly were gained entirely  by questioning the men 
and xfomen. I t  may be reasonably argued that the replies of 
the elderly people are liable to produce considerable error.
I t  is  submitted, hoxmver, that such errors as may arise are 
not of a magnitude sufficient to render specific trends void, 
and vjill not blur the existence of the sleep problems of the 
aged.
I have formed five grades of sleep which are defined as 
follows Î “
1. Very good sleep.
(a) The individual fa lls  asleep less than half an hour
after going to bed. Exceptions to this rule are the people 
who re tire  to bed in the evening not to sleep, but to obtain 
pliysical relaxation, and those x-fno have developed the habit 
of reading or knitting in bed prior to falling  asleep,
(b) Sleep is  continuous, except that i t  may be interrupted
on one occasion for micturition,
(c) There are no nightmares.
(d) There is  no mental activity which delays the onset 
of sleep.
(e) There is  no experience of nocturnal leg cramps.
(f) There i s  no pain xdaich interfeies I'lith sleep.
(g) Drugs are not required to induce sleep.
(h) The individual makes no complaint concerning the 
quality of sleep.
2. Good sleep.
Good sleep is  similar to very good sleep with the following 
exceptions,
(a) Sleep may be interrupted on tx^ o occasions for micturition.
(b) There may be d ifficu lty  in falling  asleep, but when sleep
occurs i t  is  of excellent quality.
(c) Nocturnal leg cramps may occur rarely.
(a) Sleep may be interrupted on more than two occasions for 
micturition and /  or
(b) nocturnal leg cramps though present do not exhibit a 
frequency greater than once each vreek, and /  or
(c) difficulty in falling asleep is  associated xâth brealcs 
in sleep due to causes other than tiie need to micturate.
(d) The individual malces no complaint concerning the quality
V f
of sleep.
4o Bad sleep.
(a) There is  nocturnal frequency of micturition and /  or
(b) noctnrnal leg cramps occur more often than once each
week, and /  or
(c) gross d ifficu lty  in falling asleep, and /  or
(d) gross interruption of the sleep period, and /  or
(e) drugs are required to induce sleep.
(f) The individual complains about the poor quality of sleep.
5. Very bad sleep.
This grade is  confined to tie grossest forms of sleep upset. 
Such upset is  usually due to overt disease which produces pain or 
dyspnoea,
RESULTS.
The causes of sleep disturbance in men and non-adipose and 
adipose women regarded as healthy by five year age groups are shomi 
in Tables 129& and 129b. Nocturnal micturition is  a major cause of 
sleep interruption. There is  a significant decline m*lh age in
the number of men and women xvho do not require to micturate during
the hours of sleep. Men shoxf a fa ll from 75*4 per cent a t 60 « 64
years to 9*1 per cent at 85 -  89 years; non-adipose women a f a l l
frcan 67,1 per cent a t 60 » 64 years to 16.7 per cent at 85 -  89
:> l y
years, x-zhile the corresponding figures for adipose women are 
36-8 per cent and 15*4 per cent over the lesser age range 60 
to 79 years.
There is  l i t t l e  variation xvith age in the proportion of 
men and women who, x-hile they may require to micturate once 
during the sleep period, do not require to do so every night.
With age there is  an increase in the proportion of men 
y h o  require to micturate on one occasion during each sleep 
period from 15*9 per cent a t 60 - 64 years to a maximujn of 
36-6 per cent at 75 - 79 years. The non-adipose xmmen show 
a similar increase a t a higher level from 22,8 per cent at 
60 - 64 years to a, maximum of 42»3 por cent a t 70 -  74 years,
Boyond these age groups id.th maximum values the proportions 
remain high for both sexes, Tlie adipose women are in a s t i l l  
less favourable position presenting an increase from 26*3 per cent 
a t 60 -  64 years to 53*8 per cent at 75 -  79 years.
With age there is  a significant increase in  the proportion 
of men who must micturate on two occasions during the sleep period 
from 0 per cent at 60 - 64 years to 40*0 per cent at SO - 84 years. 
The non-adipose women show a comparable increase with age from 
1*5 per cent at 60 -  64 years to a maximum of 30*5 per cent a t 
75 “ 79 years. In th is  category tlie adipose women have 21,0 per 
cent* 40'0 per cent and 36»0 per cent of th e ir numbers in the age 
groups 60 -  64, 65 “ 69 and 70 -  74 years respectively, and these
values are far higher than the corresponding percentages for 
men and non-adipose women.
There are fexf people in this series who require to micturate
on three occasions during their period of sleep.
Men show with age an increase in the proportion xdio experience
nocturnal leg cramps of a l l  grades of severity from 7*2 per cent 
a t 60 - 64 years to a maximum of 23»2 per cent a t 75 -  79 years. 
This is  folloxjod by a s l iÿ i t  decline to 18*2 per cent in the ninth 
decade. The trend with age is  similar for the non-adipose xromen, 
but within the age range 60 to 79 years the quinquennial female 
percentages are much higher than the corresponding male percentages, 
Their increase is  from 14»3 per cent a t 60 -  64 years to 32»6 per 
cent a t 75 •» 79 years. Adipose xromen have a significantly high 
incidence of nocturnal leg cramps in a l l  four age groups, and 
the ir proportions are higher than the corresponding values for 
men and non-adipose Xiiomen.
The occxjtrrence of nightnares is  entirely  confined to xfomen. 
Within the age range 60 to 79 years nightmares are experienced 
by 2»9 per cent of non-adipose wroinen and 7»2 per cent of adipose 
women.
Delay in falling asleep on retiring  to bed due to mental 
ac tiv ity  on the same subject every night is  not coimon, but is  
more prevalent in wromen. Delay in sleep onset due to mental 
ac tiv ity  on subjects which vary from night to night is  much more
common. In  men there i s  an increase  in  inc idence from 11*6 
per cen t a t  60 -  64 years to  25*6 per cen t a t  75 -  79 years 
followed by a decline . There i s  a s im ila r tren d  fo r non-adipose 
women from 2*9 per cen t a t  60 -  64 years to  a maximum of 34*8 
per cen t a t  75 -  79 years which i s  followed by a dec line . With 
adipose x^ omen the percentage values of 13»2 , 22*9, 28-0 and 41*7 
fo r the age groups 60 -  6 4  ^ 65 -  69, 70 -  74 and 75 ■» 79 y ea rs  
are  considerab ly  higher than  the  corresponding percentages fo r 
men and non-adipose x^ omen.
The d a ta  presented in d ic a te  th a t  there  i s  a s l i ^ t  in c rease  
wjith age in  delay in  f a l l i n g  asleep  due to  unknown causes fo r  
men and non-adipose x-;omen, b u t n o t fo r adipose women.
T ables 130, I 3I ,  132, 133, 134, 135 and 136 p resen t the 
fo llow ing d a ta  re sp e c tiv e ly  fo r men, non-adipose women and 
adipose women by fiv e  y ear age groups.
1, The time of r e t i r in g  to  bed a t  n igh t. N ight xforkers a re  excluded.
2o The time of r is in g  in  the morning. N ight xjorkers are  excluded,
3 . The time taken to  f a l l  as leep . Night xforkers are  excluded.
4 . The longest p erio d  of xmdisturbed sleep .
5 . The to ta l  hours of sleep  during the n ig h t, and during  the day
fo r n igh t w orkers.
6. The to ta l  hours of sleep during the 24 hours of the  day.
7 . Dui'ation of s le e p  during the day. Night x-forkers a re  excluded»
From these data are calculated the x-jei^ted means of time for the
v a rio u s  a t t r ib u te s  of s leep , and th ese  means are shoxm in  
Table 137 fo r men, non-adipose and adipose if omen.
lÆiile the mean time of approxim ately 10*30 p.m„ a t  which 
men r e t i r e  to  bed i s  a reasonable approxim ation fo r a l l  age 
groups, there i s  a decided trend fo r  women x-iio as age advances 
ten d  to  go to  bed e a r l i e r .  In the  non-adipose xmmen the  
average time of r e t i r i n g  to  bed changes from 10*50 p*m. a t  
60 -  64 years to  9*20 p.m. a t  85 -  89  y e a rs , and in  adipose 
women the change i s  from 10*53 p,m. a t  60 -  64 years to  10*19 p.m. 
a t  75 « 79 years.
With age men and x-romen tend to  r i s e  la te r  in  th e  morning.
The average time of r i s in g  in  the morning v arie s  fo r men from 
6*40  a.m. a t  60 -  64 y ea rs  to  8*11 a.m. a t  85 -  89 y e a rs ; fo r 
non-adipose xfomen from 7*38 a.m. a t  60 -  64 years to  8*15 a.m. 
a t  85 -  89 y ea rs , and fo r adipose women from 7*49 a.m. a t  60 -  64 
y e a rs  to  8*14 a.m. a t  75 -  79 y ea rs .
Wliere th e re  i s  d i f f i c u l ty  in  f a l l i n g  asleep on r e t i r i n g  to  
bed the mean time ta k en , xdiich i s  s im ila r  fo r men and non-adipose 
xjomen, increases x^ith age from approxim ately 35 m inutes a t  60 -  64 
y ea rs  to  55 m inutes a t  85 -  89 y ea rs . The average time talcen by 
adipose women to  f a l l  as leep  in c re ase s  xfith age from 49 minutes
a t  60 -  64 years to  53 minutes a t  75 -  79 years vÆiere th e re  i s
d i f f i c u l ty  in  f a l l i n g  asleep . For each quinquennial age period the 
means of the adipose x-Tomen are g re a te r  than the corresponding
means of the men and the non-adipose x-romen.
The average lo n g es t periods of und istu rbed  sleep , which 
a re  s im ila r  fo r men and non-adipose women, dec line  m th  age.
In  men the d ec lin e  i s  from an average of 7 hours 25 minutes a t  
60 -  64 y ears  to  5 hours 32 m inutes a t  85 -  89 y e a rs . The 
corresponding periods of time fo r  the non-adipose women are 
7 hours 47 m inutes and 6 hours 15 minutes. The means fo r 
adipose ifomen a lso  decline xjith age b u t, in  a d d itio n , are much 
le s s  than the corresponding averages for men and non-adipose 
women by 55 m inutes and 1 hour 17 minutes a t  60 -  64  years;
1 hour 37 m inutes and 1 hour 31 minutes a t  65 -  69 y ea rs ;
1 hour 35 m inutes and 1 hour 21 minutes a t  70 -  74 y e a rs , and
by 50 minutes and 37 minutes a t  75 ~ 79 years re sp e c tiv e ly .
The average to t a l  hours of s le ep  during the normal sleep
period in c re a se s  w ith age, and th e  means are comparable fo r men, 
non-adipose and adipose waaen. The average in c re a se  i s  from
7 hours 53 m inutes a t  60 -  64 y ea rs  to  8 hours 49 m inutes a t
85 -  89 y ea rs  fo r  men. The corresponding values fo r  non-adipose 
XiTomen are 8 hours 30 minutes and 9 hours re sp e c tiv e ly . With 
adipose women the v a r ia tio n  i s  from 8 hours 22 m inutes a t  60 -  64 
years to  8 hours 37 minutes a t  75 -  79 years.
The average t o t a l  hours o f s leep  in  the 24 hours of the day 
increases w ith  age and,the mean tren d s  are comparable fo r men, 
non-adipose and adipose if omen. The average in c re a se  i s  from
8 hours 2 m inutes a t  60 -  64 y ea rs  to  8 hours 55 m inutes a t
85 “ 89 years fo r men. The corresponding values fo r  non-adipose
women a re  8 hours 34 m inutes and 9 hours 20 minutes re sp e c tiv e ly . 
With adipose xmmen the change i s  from 8 hours 33 minutes a t  
60 -  64 y ea rs  to  9 hours 23 minutes a t  75 -  79 years .
For the  men uhose normal sleep period  i s  during the n ig h t ,  
s leep  in  th e  day-time shows no evidence of a tren d  \d.th age, and 
th e  average duration  of t h e i r  day-time s leep  v a rie s  between 
th ree  q u a r te rs  of an hour and one hour. Won-adipose women, 
however, show a d e f in i te  mean increase w ith age from 43 m inutes 
a t  60 -  64  years to  1 hour 30 minutes a t  85 » 89 years. Adipose 
XTOmen show a mean trend  s im ila r  to  th a t  of th e  non-adipose women, 
and vjith the  adipose women the  mean in c rease  i s  from 45 m inutes 
a t  60  -  64 years to  1 hour 19 minutes a t  75 -  79 years.
Table 138 shows the  percentage of people w ith no d i f f i c u l ty  
in  f a l l i n g  asleep  on r e t i r i n g  to  bed, excluding  those who a re  on 
co n s tan t n ig h t work, by f iv e  year age groups. The data in d ic a te  
th a t  more men than women f in d  no d i f f ic u l ty  in  f a l l in g  a s le e p , 
and th a t  non-adipose xfomen are  in  a somexfhat b e t te r  p o sitio n  than  
those x^ ho are  adipose.
Table 139 p resen ts in form ation  r e la t in g  to  people xiio s le ep  
during  the  day, excluding those on constan t n ig h t xfork, w ith 
re fe ren ce  to  xdiether s leep  talces place in  a c h a ir  or bed or on a 
couch. Approximately th re e -q u a rte rs  of th e  men sleep in  a 
c h a ir  and one-quarter in  a bed or on a couch, xdiile 40  por cen t 
o f non-adipose xmmen s le e p  in  a chair and 60 per cent in  a bed 
or on a couch. The ad ipose xTOinen occupy an in term ediate
JO:;
p o s it io n  between th a t  of men and non-adipose Xiromen.
DiaCUSSION,
I  am unable to  f in d  in  the l i t e r a tu r e  inform ation comparable 
to  th a t  xdiioh i s  p resen ted . Consequently the d iscu ssio n  i s  
confined to  these d a ta .
I t  i s  u se fu l to  p lace people in to  one of fiv e  grades according 
to  th e  q u a lity  of th e i r  sleep . These grades are defin ed  under 
th e  Methods se c tio n  o f th i s  study.
There i s  a r e a l  d e te r io ra tio n  in  th e  q u a lity  of s le e p  of 
men and women xjith age. Of numerous sp e c if ic  causes in  hea lthy  
o ld e r people th e re  a re  th ree  xhich are  of considerable im portance, 
nam ely, nocturnal m ic tu r i t io n , n o c tu rn a l leg  cramps and increased  
m ental a c t iv i ty  x-jhen the  in d iv id u a l r e t i r e s  to  bed.
The adverse e f f e c t  o f noctu rnal m ic tu ritio n  on the q u a l i ty  
o f  s leep  in c reases  x-rith age and a f f l i c t s  women more than  men 
e s p e c ia lly  adipose x-fomen, A s im ila r  p a tte rn  emerges fo r  noctu rnal 
le g  cramps. They a re  more p rev a len t in  x^ omen tiian in  men, and 
occur p a r tic u la r ly  in  adipose xjomen. The same d if fe re n c e s  are 
observed for m ental a c t iv i ty  xdiich may develop xdien people go to  
bed. Men are th e  l e a s t  a ffe c te d , w hile adipose xfomen a re  much 
more l ia b le  to  th i s  form of mental d istu rb an ce  than a re  non-adipose 
women.
In  th is  s e r ie s  nightm ares, wliich a re  e n tire ly  confined  to  
x-fomen, are  more common in  those xdio a re  adipose.
The degree of d i f f ic u l ty  in  f a l l in g  asleep  i s  s im ila r fo r 
men and non-adipose xromen, bu t i s  much g reater fo r  adipose xjomen.
While age has no apparent in flu en ce  on the average time a t  
xjhich men r e t i r e  to  bed, xroraen tend  to  go to  bed e a r l i e r  xdth age.
The average longest d u ra tio n s  o f undisturbed s le ep  by 
quinquennial age periods are much le s s  for the adipose xjomen 
than they a re  fo r  the men and non«adipose women.
The fu r th e r  r e s u l ts  x/hich a re  presented a re  la rg e ly  fa c tu a l 
and d e ta i l  in  p rec ise  terms c e r ta in  fac to rs  the tre n d s  of xiiich 
a re  already  knoxm vaguely in  r e la t io n  to  age. For example, as 
age advances people r is e  l a te r  in  the morning th an  they  d id  xdien 
they  xjore younger, and the average to t a l  hours o f th e  normal sleep  
period , and of the  to ta l  time of s leep  in  the 24 hours of the day, 
in c rease . There i s  no marked d iffe re n ce  in  th ese  average tim es 
fo r  men, non-adipose or adipose x*romen.
Of those xfith the h a b it  o f s leep ing  during th e  day, most of 
the  men do so in  a ch a ir , xvhile th e  m ajority  of women go to  bed 
or l i e  on a couch.
SUMMARY.
The in f lu en c es  of age, sex and adiposity  on s le ep  are 
considered w ith  reference to  400 men and 293 non-adipose x;omen 
w ithin the age range 60 -  89 y e a rs  who xrere regarded  as healthy 
and H I  adipose xjomen age 60 -  79 years otlierxd.se regarded as 
w ell. I t  i s  shoxm th a t the  q u a l i ty  of sleep in  men and xiomen
d e te r io ra te s  xd.th age and th a t  th i s  d e te r io ra tio n  i s  p a r t ic u la r ly  
n o tic e a b le  in  adipose xjomen. The q u a l i ty  of sleep in  h ea lth y  
o ld e r people i s  l i a b le  to  be d istu rb ed  by numerous causes bu t 
th e re  are  th ree which a re  of a r t i c u l a r  importance. These 
s a l i e n t  causes of s le ep  upse t a re  n o c tu rn a l m ic tu r itio n , noctu rna l 
le g  cramp and in c reased  mental a c t iv i ty  on r e t i r in g  to  bed, Mien 
th e  various a t t r ib u te s  under co n s id era tio n  are  assessed  as a 
x/hole i t  i s  c le a r  th a t  the q u a lity  of s leep  of adipose xjomen i s  
much le s s  s a t is f a c to ry  than th a t of men and non-adipose xxomen.
In  ad d itio n  the q u a l i ty  o f sleep of men i s  someiAat b e t te r  than 
th a t  of the non-adipose women.
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BODY VffilGHT, ARTERIAL PRESSURE AND SLEEP.
I am unable to discover data in the litera tu re  which 
re la te  the quality of sleep to body weight and blood pressure. 
This study endeavours to clarify the association between these 
variables and the quality of sleep in a healthy but elderly 
group of 400 men and 293 women, non«adipose and id.thin the 
age range 60 to 89 years, and 111 women adipose and vdthin 
the age range 60 to 79 years.
Body vjeiglit, systolic and diastolic blood pressures are 
measured as described on page 14* The quality of sleep is
as outlined on pages 376 to 378.
RESULTS.
Tables I40, I4I  and I42 show the number of non-adipose men, 
non-adipose and adipose women respectively by the quality of 
sleep and quinquennial age periods. The non-adipose men and 
women reveal a rad ical deterioration in sleep quality with age. 
The is  significant a t the 0-01 level of probability for men 
and women. The adipose women, however, show no significant
decline in sleep quality with age. This is  due to an overall
quality of sleep in the adipose idiich is  significantly less 
satisfactory than the quality of sleep in the non-adipose.
Table L43 shows the influence of sex on the quality of 
sleep by decennial age periods. In the seventh and eighth 
decades the quality of sleep for women is  significantly worse 
than that for men, but in the ninth decade i t  is  comparable 
for the sexes- In women imsatisfactory sleep quality is  
significantly associated mth adiposity (Table 144-) •
Tables 145  ^ 1/^ 6 and 147 present the means of body weight, 
systolic and d iasto lic  blood pressures by sex, adiposity and 
non»adiposity, and quality of sleep for the age range 60 to 79 
years. As the quality of sleep deteriorates there is  a 
significant increase in tie  average weight of women, but not 
in the average weight of men. This significant trend observed 
in women is  lost idien women are considered in terms of adiposity 
and non-adiposity (Tables 148, 149? 150 and 151). When the women 
are assessed as one group the body weight increases from an 
average of 137»6 lb- for very good sleep to 148.8 lb- for bad 
sleep.
With deterioration in the quality of sleep tliere is  a 
significant increase in average systolic blood pressure, but 
not in average diastolic blood pressure for men; a high]y significant 
increase in average systolic blood pressure and an increase of 
lesser significance in average diastolic blood pressure for a l l  
women ; a highly significant increase in average systolic blood 
pressure and an increase which is  not significant for d iasto lic
/t-JLY
blood pressure in non-adipose women, and increases in the 
systolic and diastolic blood pressures means xdiich do not 
attain  a level of s ta tis tic a l significance in adipose women 
(Tables 152, 153, 154 and 155).
DISCUSSION.
I t  is  an interesting phenomenon that the quality of sleep 
in adipose women is  consistently unsatisfactory for a ll  age 
groups, and is  generally worse than that of the non-adipose 
men and women \-fao exhibit significant progressive parallel 
deteriorations in the quality of sleep ^d.th age. This implies 
that in the non-adipose sleep deterioration with age is related 
to factors other than weight, while in tiie adipose sleep 
disturbance is  intimately associated m-fch excessive body weight. 
The quality of sleep attained by men is  markedly better than 
that for women, and this is  undoubtedly due in large measure 
to tine adverse influence of adiposity.
The non-adipose men and women reveal increases in blood 
pressure averages vdth deterioration in quality of sleep ihich 
are significant for systolic but not for d iasto lic  blood 
pressure. In the adipose women, however, there are no 
significant trends in blood pressure averages as sleep 
deteriorates, and they are consistently high in a l l  categories 
of sleep. I t  is  thus apparent that in the adipose high blood
4.J.U
pressure levels in terms of sleep quality are the resu lt of 
the co-existing adiposity, %diile in the non-adipose men and 
women the increases in blood pressure averages as the quality 
of sleep deteriorates are due to factors other than body weight.
Table I 40 .
The number of men in the series by quality of sleep and age.
Age
group
Quality of sleep
Very good Good Moderate Bad
60 •» 64 56 11 2
65 “ 69 46 29 6 1
70 -  74 48 40 12 1
75 ™ 79 25 34 21 2
SO - 89 18 28 18 2
Total 193 342 59 6
By combining the data for moderate and bad degrees of sleep 
and considering the age range by decennial periods the ~ 45-11 
df = 4o PC O'01.
Table 141.
The number of non-adipose women in the series by quality of sleep
and age.
Age
group
Very good
Quality of sleep 
Good Moderate Bade
60 -  64 41 23 6
65 ” 69 29 17 11
70 -  74 20 32 16 3
75 -  79 8 24 12 2
80 -  89 12 25 12
Total n o 121 57 5
Sythe =
combining the data for moderate and bad degrees of sleep 
: 34-06. df = 8. P C  0-01,
Table 342,
The number of adipose women in the series by quality of sleep
and age.
Age
group
Quality of sleep
Very good Good Moderate Bad
60 — 64 34 10 13 1
65 ™ 69 8 12 15
70 -  74 4 8 8 5
75 » 79 3 5 3 2
Total 29 35 39 8
By combining the data for moderate and bad degrees of sleep 
and considering the age range by decennial periods the = 1*76. 
df ~ 2. P > 0-2.
Table 143 «
The influence of sex on the quality of sleep by decennial age
periods.
1. 60 -  69 years.
Quality of sleep
Very good Good Moderate Bad
Men 102 40 8 1
Women 92 62 45 1
Total 194 102 53 2
the
iy combining the data 
- = 23-77. df = 2.
for moderate 
P c  0-01.
and bad degrees of
2, 70 -  79 years.
Quality of sleep
Very good Good Moderate Bad
Men 73 74 33 3
Women 35 69 39 12
Total 108 143 72 15
By combining the data for moderate and bad degrees of sleep 
the X2 = 13.88. df = 2, P < 0.01
3o 80 -  89 years.
Quality of sleep
Very good Good Moderate Bad
Men 18 28 18 2
Women 12 25 12
Total 30 53 30 2
By combining the data 
the x2= 0.86. df = 2.
for moderate and bad degrees 
P >0-5.
of sleep
Table 144--
The influence of adiposity 
women in the
on the quality of sleep experienced by 
! age range 60 to 79 years.
Quality of sleep
Very good Good Moderate Bad
Non-adipose 
women 98 96 4-5 5
Adipose women 29 35 39 8
Total 127 131 84 13
By combining the data for the moderate and bad degrees of sleep 
the X2 = 18.80. df = 2. P < O.Ql.
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Table 14-S,
A n alysis o f  v a r ia n ce  app lied  to  th e  weight means by q u a lity  of
s le ep  o f the men aged 60 to  79 y e a r s .
Betx^en groups 
Witliin groups 
Total
Bum of squares df Mean square
1,473 3 491
135,962 330 412
137,435 333
F -  1.19
For v^ = 3 and Vg = 330, the 5 per cent point of the variance- 
ra tio  is  2*60, Therefore, the differences between the means of 
groups are not significant.
Table 149 <
Analysis of variance applied to the weight means by quality of 
sleep of a l l  the women in the series aged 60 to 79 years.
Source of variation Sum of squares df Mean square
Between groups 7,217 3 2,405-7
Within groups 298,615 351 850*7
Total 305,832 354
F = 2.83
For V]^  = 3 Sind vq = 351, the 5 per cent point of the variance* 
ra tio  is  2,60. Therefore, the differences betv/een the means of 
sleep groups are significant, and are unlikely to have arisen by 
chance.
Table 150
A n alysis  o f  v a r ia n ce  app lied  to  the weight means by q u a lity
o f  s leep  o f th e  non-adipose women aged 60 to  79 y e a r s .
Source of variation Sum of squares df Mean square
Between groups 320 3 106-7
Within groups 82,772 240 344-9
Total 83,092 243
F = 0-31
Tie variance-ratio is  less than unity. Therefore, the 
differences between the means of sleep groups are not significant.
Table 151.
Analysis of variance applied to the \-reight means by quality of 
sleep of the adipose women aged 60 to 79 years.
Source of variation Sum of squares df Mean square
Between groups 1,986 3 662* 0
Witliin groups 50,962 107 476.3
Total 52,948 110
F = 1-39
For v^ = 3 and V2 “ 107 , the 5 per c en t p o in t o f  the
v a r ia n c e -r a t io  i s  2 -7 o . Therefore, the d iffe r e n c e s  between
th e  means o f s leep  groups are not s ig n i f ic a n t .
Table 152.
A n alyses o f var ian ce  ap p lied  to  tlie  s y s t o l i c  and d ia s t o l i c  blood
pressu re means by q u a l ity  o f s le e p  o f  the men aged 60 to  79 years.
(a) Systolic,
Source of variation Sum of squares df Mean square
Between groups 4,926 3 1,642-0
Within groups 151,786 330 459-9
Total 156,712 333
F = 3-57
For Vj = 3 and v^ -  330, the 5 par cent point of the variance- 
ra tio  is  2*60. Therefore, the differences between the means of 
sleep groups are significant, and are unlikely to have arisen by 
chance.
(b) Diastolic.
Source of variation Sum of squares df Me au square
Between groups 231 3 77.0
Within groups 22,949 330 69-5
Total 23,180 333
F = 1.11
For v  ^ -  3 and Vg -  330, the 5 per cent point of the variance» 
ra tio  is  2-60. Therefore, tlie difference between the means of 
sleep groups are not significant.
Table 153.
A n alyses o f varian ce  ap p lied  to  the s y s t o l i c  and d ia s t o l i c  b lood
p ressu re  means by q u a l ity  o f s le e p  o f  a l l  women aged 60 to  79 years,
(a) Systolic.
Source of variation 
Between groups 
Within groups 
Total
Sum of squares df 
31,218 3
309,776 351
340,994 354
F = 11*79
Mean square 
10,406*0 
882*5
For v^ = 3 and ^2 = 351, the 0*1 per cent point of the variance- 
ra tio  is  5*42. Therefore, the differences between the means of 
sleep groups are highly significant, and are most unlikely to have 
arisen by chance.
(b) Diastolic.
Source of variation Sum of squares df Mean square
Between groups 1,532 3 510*7
Within groups 41,209 351 117*4
Total 42,741 354
F = 4-35
For -  3 and V2 -  351, the 1*0 per cent point of the variance» 
ratio  is  3°78. Therefore, the differences between the means of 
sleep groups are significant, and are unlikely to have arisen by 
chance.
Table 154
Analyses of variance applied to the sy s to lic  and d ia s to lic  blood
pressure means by q u a lity  of sleep of the non-adipose women aged
60 to  79 years.
(a) Systolic.
Source of variation Sum of squares df Mean square
Between groups 12,187 3 4,062
Within groups 155,516 240 648
Total 167,703 
F = 6.27
243
For v  ^ = 3 and V2 = 240, the 0*1 per cent point of the variance- 
ra tio  is  5*42. Therefore, the differences betvjeen the means of 
sleep groups are highly significant, and are most unlikely to have 
arisen by chance.
(b) Diastolic.
Source of variation Sum of square df Mean square
Between groups 467 3 155.7
Within groups 16,434 240 68.5
Total 16,901 
F -  2-27
243
For v^ 3 and V2 = 240, the 5 per cent point of the variance-
ra tio  i s  2-60, Therefore, the differences between the means of
sleep groups are not s ig n ifican t.
Table 155
Analyses o f  varian ce  ap p lied  t o  th e  s y s t o l ic  and d ia s t o l ic  blood
pressure means by q u a lity  o f  s le e p  o f the ad ip ose  women aged
60 « 79 y e a r s .
(a) Systolic.
Source of variation Sura of squares df Mean square
Between groups 2,848 3 949-3
Within groups 90,913 107 849.6
Total 93,761 110
F = 1.12
For v^ = 3 and vp = 107, the 5 per cent point of the 
variance-ratio is  2*76, Therefore, the differences between 
the means of sleep groups are not significant.
(b) Diastolic,
Source of variation Sum of squares df Mean square
Between groups 129 3 43-0
Within groups 14,333 107 133.9
Total 14,462 110
F = 0*32
Tie v a r ia n c e -r a t io  i s  l e s s  than u n ity . T h erefore , the
d iffe r e n c e s  between th e  means o f  s le e p  groups are n o t s ig n if ic a n t ,
The v/eight and blood pressure readings used in the study of 
the influence of sleep on these variables are as follows. Weight 
is  presented to the neaiast pound and blood pressure to the nearest 
even number. The horizontal inked lines separate the readings for 
the age group 60 to 69 years (above the lines) from those for the 
age group 70 to 79 years (below the lines), x indicates tliat a 
woman is  adipose, that is ,  more than 24 per cent over ideal weight 
as estimated from Anderson*s nomogram.
MEN. 60 to 79 years.
Wei^t Blood 
Systolic
pressure
Diastolic
Weight Blood
Systolic
pressure
Diastolic
1, Sleep •» very good. 105 134 88
149 182 94
140 138 78 160 122 78
137 152 84 161 188 94
128 148 92 155 166 88
133 172 88 119 142 88
130 14-8 88 162 142 78
130 148 68 170 138 78
113 ISO 96 108 160 84
161 162 98 122 124 70
115 172 90 159 142 82
154 168 96 118 154 84
153 138 74 125 170 68
123 14-8 96 119 152 84
123 138 78 111 150 70
169 142 92 141 14-0 84
163 164 94 121 190 94
124 168 98 142 164 86
129 138 74 113 168 88
143 150 84 147 138 80
117 164 92 152 148 88
127 158 86 113 158 86
128 128 80 130 162 92
159 162 92 126 142 86
131 184 96 148 128 84
130 138 78 188 188 100
113 140 82 146 158 94
150 112 68 123 132 78
l A l 142 82 193 144 88
,height Blood pressure V/eight Blood pressure
Systolic Diastolic Systolic Diastolic
113 146 76 157 170 84
133 164 82 139 174 92
104 176 82 163 156 86
161 198 94 134 182 98
160 156 100 111 138 80
160 168 78 198 184 92
150 142 86 132 148 78
152 U O 74 151 190 88
113 196 98 107 166 94
105 158 94 170 168 88
112 144 78 134 140 88
L40 126 90 125 132 80
162 122 80 165 198 94
184 150 78 131 168 86
148 192 96 170 172 86
106 128 78 129 134 86
171 148 84 127 152 80
117 154 76 149 168 98
144 130 76 119 156 92101 164 96 124 148 86
128 ISO 80 152 130 72
163 126 84 166 168 88
104 162 96 144 148 90
136 138 78 131 118 74
158 156 96 192 166 92
153 156 88 128 136 80
165 198 98 167 162 92
145 170 90 111 108 72
108 126 76 133 158 84
155 152 84 U 2 14.8 84
133 138 86 161 176 90
113 172 88 137 160 72
126 132 SO 104 206 98
173 142 92 135 204 104
110 164 88 144 136 88
150 146 90 131 168 86
139 166 94 132 134 72
132 138 78 143 138 72
129 144 82 112 138 74
133 184 92 161 168 98
201 174 86 114 192 82
157 126 88 151 144 88
height Blood pressure Weight Blood pressure
Systolic Diastolic Systolic Diastolic
139 154 90 134 178 96
128 156 70 121 128 92
115 164 88 166 U8 100
122 202 86 141 150 80
124 162 78 155 152 82
139 180 96 156 UO 88
141 158 92 137 130 84
130 160 78 181 124 86
166 138 80 126 162 86
110 186 86 153 US 88
162 208 90 144 154 88
142 152 90 180 162 88
I6 l 154 84 120 122 80
143 142 66 149 118 78
154 152 82 133 U2 84
118 186 70 160 142 88
120 ISO 98 162 172 98
127 136 82 170 180 88
159 174 74 143 208 92
114 156 82 147 U6 84
157 198 100 133 182 88
130 174 88 129 112 76
145 164 82 160 172 86
121 128 72 114. 138 84
124 170 88 125 128 86
129 196 96 116 206 94
146 14-8 78 115 U2 82
156 160 84 152 184 94
177 160 72 151 174 74
183 192 86 177 U2 78
156 156 90 127 152 88
119 176 82 159 208 98
151 14-0 68 186 152 90
117 150 72 126 US 86
149 134 82 184 154 96
104 150 80
143 190 78
2, Sleep - good. 152 US 80
145 156 84
UO 138 72
144 162 82 U7 126 76
119 182 84 127 172 96
190 166 80 92 164 68
157 158 96 154 168 86
118 192 76
,height Blood pressure Weight Blood pressure
Systolic Diastolic Systolic Diastolic
159 180 96 126 164 82
123 156 88 153 158 86
l6 l 176 104 132 144 80
116 146 78 131 160 82
113 198 84 128 194 100
133 138 78 123 162 96
137 142 82 109 204 98
152 172 80 127 154 76
164 154 78 144 174 96
158 166 86 129 168 68
167 160 78 u i 208 98
127 184 88 156 206 106
121 164 86 114 172 90
111 162 94 124 146 80
162 204 96 143 162 98
169 178 86 164 170 98
130 142 84 149 168 88
111 180 84 136 162 70
145 170 90 175 3.62 96
158 162 98
152 194 96
158 162 98 3o Sleep - moderate.
147 198 94
138 150 84
146 168 82 152 190 92
111 168 82 133 154 88
148 128 72 150 140 82
133 164 82 124 122 68
155 180 94 132 172 94
136 168 98 134 168 74
U7 194 80 151 160 94
132 148 96 138 130 82
133 156 76 151 140 82
120 216 98 150 174 86
165 154 86 340 184 84
140 178 96 131 144 80
144 148 68 147 150 80
107 158 76 137 168 92
153 142 82 130 192 92
125 192 76 128 182 96
150 152 82 111 204 96
138 170 86 107 158 98
143 184 104 169 186 100
143 182 88 116 162 84
125 172 74 128 128 82
144 148 76 122 152 74
W eight B lo o d pressu re W eigh t B lood p re ssu re
S y s to lic D ia s to lic S y s to lic D ia s to lic
108 166 102 122 162 88
168 176 92 162 164 94
151 186 94 150 162 94
124 132 92 144 U 2 74
134 U 2 76 134 178 92
101 346 84 U O 176 74
112 170 88 127 164. 90
149 184 98 96 170 98
131 216 94 150 U S 86
159 198 96 105 U O 78
136 196 92 139 118 80
115 198 86 151 122 88
151 182 94 U 5 128 68
143 166 84 U S U S 82
137 3.72 86 111 150 86
149 192 94 120 158 SO
145 146 84 112 144 86
118 UO 82 U 6 162 94
134 132 68
137 162 90
4* S leep -  bad . 117 170 64
133 174 94
102 132 68 131 186 92
170 142 84 128 1 5 2 84
143 U 6 78 106 1 6 8 82
125 2 04 102 138 170 90
137 168 98
U 6 1 2 4 74
126 154 86
WCMEW. 60 to  79 ye a rs 132 U 6 98
124 152 94
134 170 84
U S 196 98
1 , S leep  -  v e ry  good. 103 144 88
134 U 4 86
102 192 86
143 U 8 72 109 174 86
128 162 82 129 136 88
113 132 90 154 150 80
100 UO 88 134 188 96
150 130 72 U 3 164 88
119 158 84 100 176 92
163 174 94 118 U S 82
127 158 72 126 186 92
4-V f
Weight B lood pressure Weight B lood pressure
S y s to lic D ia s to lic S y s to lic D ia s to lic
81 12/^ 76 146 152 76
115 178 86 134 194 88
107 154 78 98 196 96
158 1 42 82 99 172 84
107 162 88 169 154 92
148 158 92 108 U O 88
101 138 80 118 U 8 84
115 138 88 U 5 158 86
97 180 88 138 U 4 86
123 174 84 133 160 72
133 188 90 138 188 94
112 156 84 104 U 2 70
127 162 98 141 168 92
111 186 84 121 U O 78
126 168 92 143 180 92
133 1 4 2 66 118 186 98
139 1 44 82 150 208 92
123 182 88 126 134 70
178 1 5 8 100 X 151 154 76
1 6 2 192 108 K 124 172 88
153 166 104 X 129 192 98
166 1 6 2 100 127 1 6 0 72
196 1 9 8 84 a 129 1 5 2 82
166 182 98 169 2 2 2 9 8  ÎK
175 2 3 8 112 160 U O 82 3€
194 2 32 112 m. 251 174 94  3E
174 260 120 175 212 98 %
183 212 106 X 186 1 9 2 104  Si
159 1 4 2 76 X 154 1 66 80 K
165 162 90 X 168 204 100
149 188 96 X
160 180 86 3E
153 196 94 X 2. S leep “  good.
182 168 IDS 5€
1 7 8 1 9 8 92
I 6 l 202 106 137 180 88
169 222 112 21 133 186 92
182 214 102 X 132 136 88
165 160 82 106 1 9 8 94
146 1 9 8 96 SE 115 1 3 2 82
129 186 100 130 U 4 88
118 1 5 2 92 155 1 3 8 90
91 194 88 148 154 84
128 174 92 119 1 34 76
115 186 102 117 156 90
height Blood pressure Weight Blood pressure
Systolic Diastolic Systolic Diastolic
150 160 88 155 194 90 2£
159 196 94 177 210 104 %
136 126 70 215 194 106 Si
146 168 88 170 210 102
100 140 84 211 260 110 Si
121 140 76 189 254 126 X
140 156 82 169 210 n o
138 168 92 153 176 96 Si
135 152 80 182 234 108
132 194 90 167 192 -______________90 Si
130 176 94 151 182 SO
132 198 96 130 210 96
156 154 92 107 186 SO
149 138 68 160 190 88
169 200 88 136 184 94
72 132 80 146 158 86
128 202 108 119 152 78
143 166 80 143 140 84
99 174 88 109 148 84
126 126 84 133 190 90
156 142 82 151 162 82
111 164 74 154 168 74
134 186 92 128 188 84
113 154 84 106 208 78
158 158 78 124 136 68
146 160 84 138 166 100
143 126 82 101 148 92
146 174 86 142 180 96
156 188 98 141 160 72
116 188 84 153 154 88
278 214 120 s£ 144 164 90
223 162 94 ^ 146 146 86
206 168 86 141 174 80
164 200 104 m. 138 164 82
168 208 100 X 105 188 90
222 192 120 §£ 145 170 96
149 160 84. Si 125 156 84
156 166 92 X 102 190 102
166 172 98 ^ 107 164 84
180 180 88 X 102 174 78
155 182 98 ^ 120 146 86
187 162 86 116 170 90
7,if eight Blood pressure Weight Blood pressure
Systolic Diastolic Systolic Diastolic
120 210 108 3. Sleep -  moderate.
86 186 86
123 216 90
131 214 104 155 140 78
144 190 96 134 188 96
111 188 98 167 152 82
147 172 100 148 164 82
100 168 78 139 172 94
92 178 90 110 180 88
112 144 82 96 158 92
122 170 76 139 182 94
146 172 92 115 194 92
107 212 104 143 146 82
125 156 90 102 162 88
104 216 98 120 156 86
142 164 70 144 214- 108
157 142 82 117 148 78
114 178 92 99 162 88
126 160 84 134 174 90
114 166 90 173 188 96 2£
127 208 94 189 224 116
93 190 74 194 206 100 3E
99 1 2 /, 74 168 172 90 S£
120 186 84 206 210 102 35
155 180 98 S i 196 208 108 35
149 200 98 25 153 246 102 25
228 14-8 98 167 162 82 2E
180 154 70 & 164 152 92 35
152 198 88 X 159 158 92 35
208 156 78 25 174 212 98 35
146 212 84 179 192 108 55
165 254 120 35 174 148 82 2€
159 196 98 2E 183 168 96 2E
146 164 86 3E - 171 182 94 35
163 210 88 m 178 186 96  35
185 230 104 S£ 162 24-8 114
168 214- 98 35 170 210 106 31
height Blood pressure weight Blood pressure
Systolic Diastolic Systolic Diastolic
180 188 92 X 152 236 108 3E
195 198 96 35 175 250 118 Si
188 208 110 X 219 236 114 2i
174 222 118 35 172 244 108 2i
165 214 112 X
166 178 104
204 220 110 §5 4o Sleep -  bad.
157 172 84 35
171 170 68
164 186 106 X 159 193 94 35
120 210 102 125 184 90
121 152 82 146 174 92
120 182 82 124 192 94
147 150 86 125 186 92
129 158 88 112 194 92
136 138 80 153 214 96 3£
105 156 74 159 202 92 2i
108 194 96 168 208 96 5i
115 184 80 ISO 198 108 2E
127 194 82 146 248 122 3£
140 180 96 164 170 94 Si
139 158 78 173 232 96 Si
109 188 88
124 U8 82
128 186 94
146 182 84
91 158 78
89 156 86
129 182 78
130 162 76
137 U8 84
103 192 86
132 186 92
140 160 96
133 210 94
143 180 88
87 186 68
115 176 86
161 174 88 35
208 254 108 m.
164 260 98 s
168 208 104 35
183 182 100 3£
161 194 78 X
185 186 102 3E
BODY miGHT, ARTERIAL PRESSURE MD PARTLY SIZE.
G h esley , A n n itto  and J a r v i s  (1947) d e m o n s tra te d  th a t  i n  
s u s c e p t ib le  women pregnancy may r e s u l t  in  th e  developm ent o f 
h y p e rte n s io n  idien toxaem ia o c c u rs . In such women h y p e rte n s io n  
may p e r s i s t  fo llo v n n g  th e  b i r t h  o f the  i n f a n t .  B arnes and 
Browne (1 9 4 5 ) , how ever, i n  a  s tu d y  o f n u l l ip a r o u s  and parous 
women found  no s ig n i f i c a n t  d i f f e r e n c e  betw een t h e i r  average 
a r t e r i a l  p r e s s u r e s ,  and no v a r i a t i o n  in  th e  a v e ra g e  a r t e r i a l  
p re s s u re s  i n  r e s p e c t  o f th e  number o f  p re v io u s  p reg n an c ie s .
N e v e r tl ie le S3, th e  in f lu e n c e  o f pregnancy on a r t e r i a l  p re s su re  
i n  su b seq u e n t y e a rs  h a s  r a r e l y  been in v e s t ig a te d .  The purpose 
o f t h i s  a n a ly s i s  i s  to  i n v e s t i g a t e  th e  a r t e r i a l  p re s su re  o f o ld e r  
women i n  te rra s  o f  fam ily  s i z e ,  and the  a r t e r i a l  p re s su re  o f 
men in  r e l a t i o n  to  th e  number o f  t h e i r  c h i ld r e n .  Weight i s  
in c lu d e d  i n  th e  study  b ecau se  o f  th e  im p o rta n t b e a r in g  i t  h as  
on h e a l th .
B lood p re s su re  i s  e s t im a te d  a s  d e sc r ib e d  on page I 4. In  
th e  fo llo w in g  t e x t  and i n  th e  T ab les ad ipose  in d ic a t e s  t h a t  th e  
women a re  more th an  24- p e r c e n t  over id e a l  w e ig h t a s  e s tim a te d  
from A nderson*s nomogram (G reene , 3,948).
T h is  s e r i e s  i s  concerned  v d th  151 men aged  60 to  69 y e a rs  
and 355 women aged 60 to  79 y e a r s .  Of th e s e  num bers a l l  th e  
men and 244 o f th e  women a re  n o n -ad ip o se , w h ile  111 women a re  
a d ip o se . The number o f  women i n  the  n in th  decade i s  p re s e n te d .
4^ A-
RESULTS.
Table 156 shows th e  niunber o f women in  the  s e r i e s  by 
p a r i t y  and d e c e n n ia l  age p e r io d s . T ab le  157 shows th e  number 
o f  women i n  term s o f  a d ip o s i ty  and q u in q u e n n ia l age p e r io d s .
There i s  a  s i g n i f i c a n t  d e c re a se  i n  th e  number o f ad ip o se  x-jomen 
w ith  ag e . The p re s e n ts  a  p r o b a b i l i ty  l e s s  th a n  0*01, T able  
158 shows th e  means o f  s y s t o l i c  and d i a s to l i c  b lo o d  p re s su re s  
by p a r i ty  and th e  a d ja c e n t age p e r io d s  60 to  69 y e a r s  and 70 
to  79 y e a r s .  In  bo th  age g ro u p s th e  s y s to l i c  b lo o d  p re ssu re  
means a re  h ig h  r e l a t i v e  to  th e  o th e r  a v e rag es . In  m arried  
women w ith  in c r e a s e  i n  p a r i t y  th e r e  i s  an a p p a re n t  d e c lin e  in  
average  s y s to l i c  b lo o d  p re s su re  fo llo w ed  by an in c r e a s e  in  the  
women vji'üi fo u r  and more c h i ld r e n .  H o i^ver, a n a ly s e s  o f  v a ria n ce  
in d ic a te  t h a t  th e  v a r ia t io n s  o f  th e  means by p a r i t y  a re  n o t 
s ig n i f i c a n t .  S im i la r ly  th e  means o f  d i a s to l i c  b lo o d  p re s su re  
by p a r i ty  f o r  women do n o t v a ry  s i g n i f i c a n t l y  (T able  164 ). There
i s  no change i n  th e  s i tu a t io n  vjhen non-ad ipose  women a re  co n sid ered
a lo n e  (Table 1 5 9 ).
In  tlie  women who a re  m arried  th e  means o f body w e ig h t by 
p a r i t y  show an  upward tre n d  ihLth in c r e a s e  in  fam ily  s i z e .  This 
in c re a s e  i n  a v e ra g e  v a lu e s  i s  n o t  s i g n i f i c a n t  fo r  th e  age group 
60 to  69 y e a r s ,  b u t  i s  s i g n i f i c a n t  a t  th e  5 p e r c e n t  l e v e l  o f
s ig n if ic a n c e  o f  th e  v a r i a n c e - r a t io  (Table I 64) f o r  th e  70 to  79
y e a rs  age group (T ab le  I 60) ,
Table l 6 l  shows th e  body w e ig h t, s y s to l ic  and d i a s t o l i c  
b lo o d  p re s su re s  means f o r  men by th e  p a r i ty  of t h e i r  w ives and 
f o r  men lAo a re  s in g le  in  th e  age group 60 to  69 y e a r s .  There 
i s  no s i g n i f i c a n t  v a r ia t io n  in  th e  means by th e  p a r i t y  o f th e  
w ives fo r  any o f  th e  th re e  v a r i a b le s  (Table l6 5 ) .
T ables 162 and 163 a re  p re s e n te d  f o r  the age g roup  60 to  
69 y e a rs  to  show t h a t  in  s in g le  women and in  th o se  m a rr ie d  T^ Tith 
a l l  d e g re es  o f fa m ily  s iz e  th e  a r t e r i a l  p re s su re  means a r e  much 
h ig h e r  i n  th e  a d ip o se  women than  th e y  a re  in  th e  n o n -ad ip o se  
women. Indeed , in  m ost in s ta n c e s  th e  d if f e r e n c e s  betw een  
c o rre sp o n d in g  means a r e  s ig n i f i c a n t  a t  th e  0*01 le v e l  o f 
p r o b a b i l i t y ,
DISCUSSION.
In  t h i s  s tu d y  th e re  i s  no s i g n i f i c a n t  r e l a t i o n s h i p  hetvjeen 
p a r i t y  and a r t e r i a l  b lood  p r e s s u r e .  Thus th e  th e o ry  advanced 
by  Mi a l l  and Oldham (1958) t h a t  p a ro u s  women m ight have h ig h e r 
b lo o d  p re s su re  th a n  n u U ip a ro u s  women i s  n o t s u b s ta n t ia t e d  fo r  
th e  o ld e r age g ro u p s , %  f in d in g s  a re  more in  harmony vjith 
th o se  o f B arn es and B rom e (1945) who found no d i f f e r e n c e  in  
a r t e r i a l  b lood  p re s s u re  a s  betw een n u l l ip a ro u s  and p a ro u s  women.
The o b se rv a tio n  o f  B ^e, Humor f e l t  and Wedervang (1957) t h a t  average 
a r t e r i a l  p re s s u re  i s  lovjer i n  women who have had a t  l e a s t  two 
c h ild re n  i s  n o t  su p p o rted  by th e  a r t e r i a l  p re s su re  t r e n d s  
observed  in  t h i s  a n a ly s is .
M ia ll and Oldham (1958) n o te  i n  th e  c h ild  b e a r in g  age 15 
t o  45 y e a rs  a  s i g n i f i c a n t  d e c rea se  i n  a r t e r i a l  p re s s u re  w ith  
in c r e a s e  in  p a r i t y .  T h is s ig n i f ic a n c e  le s se n s  i n  th e  e ld e r ly  
and  th u s  conform s t o  th e  n o n - s ig n i f ic a n t  v a r ia t io n s  i n  th e  blood 
p re s s u re  means w ith  p a r i t y  in  t h i s  s tu d y . One cause  o f  t h i s  
l o s s  o f  s ig n i f ic a n c e  v /ith  age may be a  s e le c t iv e  m o r ta l i t y  
in v o lv in g  th e  women w ith  h y p e r te n s io n .
In  t l i i s  i n v e s t i g a t i o n  tlie  in c r e a s e  in  average body w eigh t 
i n  term s o f p a r i t y  f o r  th e  a d ja c e n t  d e c e n n ia l age p e r io d s  60 -
69 and 70 -  79 y e a r s  i s  s i g n i f i c a n t  f o r  th e  l a t e r  d ecad e . A part 
from  those  who a re  s in g l e ,  o ld e r  women who have had more th an  
th r e e  c h ild re n  may p o sse s s  on a v e rag e  some^diat g r e a te r  w eiglit 
and  h ig h e r  a r t e r i a l  p re s su re  th a n  th o s e  vd th  a  l e s s e r  number o f 
c h i ld r e n ,  l\!hen th e  ad ipose  a re  ex c lu d ed  any s l i g h t  d i f f e r e n c e  
i n  a r t e r i a l  p r s s s u r e  i s  e lim in a te d .
McKeovn and R ecord (1957) c o n s id e r  t h a t  f e r t i l i t y  and body 
v je igh t a re  in v e r s e ly  c o r r e la te d  i n  women. T his o b s e rv a t io n  i s  
a t  complete v a r ia n c e  vd th  tlie  p r e s e n t  d a ta  fo r  o ld e r  women which 
s u g g e s t t h a t  i f  any r e la t io n s h ip  e x i s t s  betvTeen f e r t i l i t y  and 
w e ig h t the  a s s o c i a t io n  i s  wealc and p o s i t iv e  fo r  th e  age group 
60 to  69 y e a rs  and s ig n i f ic a n t  and p o s i t iv e  fo r  th e  age group
70 to  79 y e a rs .
For a l l  d e g re e s  o f  p a r i ty  th e  a r t e r i a l  p re s su re  means fo r  
th e  adipose a re  s i g n i f i c a n t l y  g r e a te r  th an  th e  c o rre sp o n d in g  
means o f th e  n o n -a d ip o se  women. T h is  dem o n stra tes  th e  s ig n i f ic a n t
p o s i t iv e  c o r r e l a t i o n  betw een b lo o d  p ressu i’e and body w eigh t, 
and t h a t  h ig h  l e v e l s  o f b lood  p re s s u re  a re  a s s o c ia te d  w ith  
a d ip o s i ty .
M ia ll  and Oldham (1958) d is c o v e re d  in  men v d th in  th e  age 
range 15 to  50 yeai’s a  marked f a l l  i n  s y s to l ic  p re s s u re  id th  
in c re a s e  i n  fa m ily  s iz e ,  though  th e  tre n d  was a b s e n t  fo r  d i a s t o l i c  
b lood  p r e s s u r e .  The p re s e n t  s tu d y  in  r e s p e c t  o f men in  tlie age 
group 60 to  69 y e a rs  sliows no s p e c i f i c  a r t e r i a l  p re s s u re  tre n d s  
i n  term s o f  fa m ily  s iz e . T h is  su g g e s ts  t h a t  th e  s ig n i f ic a n t  
f in d in g s  o b se rv ed  by M ia ll and Oldiiara (1958) i n  younger men 
d im in ish  w ith  in c re a s e  in  ag e .
SUMMARY.
The r e l a t i o n s h i p  betw een body w e i ^ t ,  a r t e r i a l  p re ssu re  and 
fam ily  s i z e  i s  a sse sse d  t d t h  r e f e re n c e  to  151 men aged 60 to  69 
y e a rs  and 355 women aged 60 to  79 y e a rs .
T ie  a s s o c ia t io n  betw een th e  v a r ia b le s  and p a r i t y  i s  c h a r a c te r i s e d  
by a  g e n e ra l  la c k  o f s ig n i f ic a n c e .  T his s u g g e s ts  t h a t  th e  
s i g n i f i c a n t  t r e n d s  betw een b lo o d  pi’e ssu re  and fa m ily  s iz e  in  th e  
c h i ld  b e a r in g  p e rio d  f o r  women, and in  younger men observed by 
o th e r  w o rk e rs  weakens w ith  a g e .
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Table l64.
Analyses of variance appüed to  the weight, sy sto lic  and
d ia s to lic  blood pressures means by p a r ity , but excluding those
who are single, for women aged 60 to 69 years and 70 to  79 years.
BODY WEIGHT. 60 -  69 y e a r s .
Source o f v a r i a t i o n Sum o f  s q u a re s d f
Between groups 5 ,832 6
W ithin  groups 175,356 171
T o ta l 181,188 177
F = 0-95
Mean sq u are  
972 
1,025
The v a r i a n c e - r a t io  i s  l e s s  th a n  u n i ty .  T h e re fo re , th e  
d i f f e r e n c e s  betw een th e  means o f g ro u p s a re  n o t s i g n i f i c a n t  
and a re  most l i h e l y  to  have a r i s n e  by chance.
70 « 79 y e a r s .
S ou rce  o f  v a r i a t i o n Sum o f  sq u a re s d f Mean sq u a re
Betw een groups 10,548 5 2 , 109 .6
W ith in  groups 110,496 121 913-2
T o ta l 121,044 126
F = 2-31
For V]^  = 5 and v^ = 121, the 5 per cent point of the variance*
ra t io  i s  2*29- Therefore, the d ifferences between the means of
groups are sign ifican t.
SYSTOLIC BLOOD PRESSURE. 6 0  -  69  y e a r s .
Source o f  v a r i a t io n Sum o f  sq u a res d f Mean square
Between g roups 2 ,7 1 3 6 452
W ithin g roups 1 41 ,1 51 171 825
T o ta l 143 ,86 4
F = 0*55
177
The v a r i a n c e - r a t io  i s  l e s s  th a n  u n ity . T h e re fo re , the  
d i f f e r e n c e s  betw een  the  means o f g roups a re  n o t  s i g n i f i c a n t ,  
and ai'6 m ost like3 .y  to  have a r i s e n  by  chance.
70 -  79 y e a rs .
Source of v a r i a t i o n Sum o f  sq u a re s d f Mean square
Betvjeen g roups 4 ,9 2 3 5 984*6
W itliin g roups 92 ,9 3 9 121 7 6 8 .1
T o ta l 9 7 ,8 6 2  
F = 1 .2 8
126
For = 5 and y2 — 121, th e  5 per cen t p o in t  o f  th e  variance* 
r a t i o  i s  2 ,2 9 . T h e re fo re , th e  d i f f e r e n c e s  betw een th e  means o f 
groups a re  n o t  s ig n i f ic a n t  and  a r e  most l i k e ly  to  have  a r is e n  by 
chance.
DIASTOLIC BLOOD PRESSURE. 60 -  69 years.
Source of v a r i a t i o n Sum o f  sq u a re s d f Mean sq u a re
Between groups 548 6 91
W ith in  groups 22,254 171 130
T o ta l 22,802 177
P = 0‘70
The v a r i a n c e - r a t io  i s  l e s s  th an  u n i ty .  T h e re fo re , th e  
d i f f e r e n c e s  betw een th e  means o f g roups a r e  n o t  s i g n i f i c a n t  
and  a re  most l ik e l y  to  have a r is e n  by chance .
70 -  79 y e a rs ,
S ource  o f v a r ia t io n Sum o f  squares d f Mean sq u a re
Betw een groups 5/f4 5 108.8
W ith in  groups 13 ,176 123. 108.9
T o ta l 13 ,7 2 1 126
F = 1*0
The v a r i a n o e - r a t io  i s  u n i ty .  T h e re fo re , th e  d if f e r e n c e s  
betw een th e  means o f  g roups a r e  n o t  s i g n i f i c a n t  and a re  m ost 
l i k e l y  t o  ha.ve a r is e n  by  ch an ce .
H-V I
T ab le  165- 
(a)
Analysis of variance applied to the vjeight means of men aged
60 to  69 years by the parity  of the ir wives. Unmarried men
are a lso  included in  ill i s  analysis.
Source  o f  v a r ia t io n Sum o f squares d f Mean square
Betw een groups 2 ,4 8 4 7 35 4 .8
W ith in  g ro  ups 69 ,9 1 7 M3 4 8 8 .9
T o ta l 7 2 ,4 0 1 150
F -- 0 .73
The v a r i a n c e - r a t io  i s  l e s s  th a n  u n i ty .  T h e re fo re , th e  
d i f f e r e n c e s  betw een tiie  means o f  groups a re  n o t  s ig n i f i c a n t .
(b)
ib ia ly s is  o f  v a ria n c e  a p p lie d  t o  th e  s y s to l ic  b lo o d  p ressu re  
means o f  men aged 60 to  69 y e a r s  by th e  p a r i t y  o f  t h e i r  xd.ves. 
U nm arried men a re  in c lu d ed  i n  t h i s  a n a ly s is .
Source o f  v a r i a t i o n  
Between g roups 
W ithin  g ro u p s
Sum o f  sq u a re s d f Mean square
1 ,5 6 5 7 223.6
6 1 ,6 7 2 U3 431.3
63 , 237 150
F = 0-52
> i s  l e s s  th a n  u n ity ,  
t means o f  groups a re
T h e re fo re , th e  
n o t  s ig n i f i c a n t .
(c )
A n a ly s is  o f  v a ria n c e  a p p lie d  to  th e  d i a s to l i c  b lo o d  p ressu re  
means o f men aged 60 to  69 y e a r s  by th e  p a r i t y  o f  th e i i ' w ives, 
U nm arried men ai’e a ls o  in c lu d e d  in  t h i s  a n a ly s i s .
Source o f  v a r i a t i o n Sum o f  sq u ares d f Mean square
Between g roups 451 7 64 ,4
W ith in  groups 8 ,446 143 5 9 .1
T o ta l 8 ,8 9 7 150
F = 1 .09
For v^ = 7 and Vp = 143 , th e  $ per c e n t p o in t  o f the  
v a r i a n c e - r a t io  i s  2 ,21 , T h e re fo re ,  the  d i f f e r e n c e s  between 
th e  means o f  g roups a re  n o t s ig n i f i c a n t .
The w eight and b lo o d  p re ssu re  r e a d in g s  used  in  th e  s tu d y  
o f  th e  in f lu e n c e  o f  p a r i t y  on tlie  se v a r i a b le s  a re  a s  fo l lo w s . 
W eight i s  p re se n te d  to  th e  n e a re s t  pound and blood p re s s u re  to  
th e  n e a r e s t  even num ber. The h o r i z o n ta l  inked  l in e s  s e p a ra te  
th e  r e a d in g s  f o r  th e  age g roup  60 to  69 y e a i's  (above the  l in e s )  
from th o se  f o r  th e  age group 70 t o  79 y e a rs  (below  th e  l i n e s ) .
X i n d ic a t e s  t h a t  a  woman i s  a d ip o s e , th a t  i s ,  more th an  24- p e r 
c e n t  over i d e a l  w eight a s  e s t im a te d  fron  A n d e rso n 's  nomogram.
MEW. 60 to  69 y e a r s .
1
le ig h t B lood p re ssu re Wei gh t Blood p re s s u re
mm. Hg, rnra0 Hg.
S y s to l i c D ia s to l i c S y s to l ic D ia s to l ic
.. M a r i ta l  s t a tu s -  s in g le .
190 l66 80 127 152 88
131 184 96 139 174 92
162 U2 78
118 154 84
130 162 92 3 . One c h i ld .
129 112 76
114 138 84
145 170 90 130 M-B 88
134 182 98 115 172 90
123 1^.8 , 96
123 138 78
2 . M a r i ta l  s t a tu s 169 U 2 92
o th e r  than  s in g le 129 138 74
127 158 86
149 182 94
157 158 96 160 122 78
130 148 68 161 188 94
134. 178 96 155 152 82
130 138 78 188 188 100
125 170 68 123 132 78
126 142 86 133 142 84
148 128 84 150 140 82
120 122 80 133 164 82
113 146 76 147 146 84
143 208 92 152 U o 74
124 122 68 113 196 98
112 UA 78 116 206 94
162 122 80 184 150 78
171 148 84 148 192 96
144. 130 76 104 162 96
113 172 88 165 198 98
150 146 90 108 126 76
139 166 94 155 152 84
W eight Blood p re s s u re  
lb . mm, Hg,
S y s to l ic  D ia s to l ic
Weight Blood p re s su re
lb .  mm. Hgo
S y s to l ic  D ia s to l i c
129 144 82 102 132 68
157 126 88
104 150 SO 5. Threei c h ild re n .
4o Two c h i ld r e n . U 4 162 82
119 182 84
152 190 92
133 172 88 U 3 150 84
113 180 96 117 164 92
161 162 98 159 162 92
154 168 96 113 UO 82
153 138 74 150 112 68
166 U S 100 108 160 84
128 128 80 122 124- 70
u i 142 82 159 U 2 82
105 134 88 119 152 84
141 UO 84 152 U S 88
142 164 86 U 6 158 94
113 168 88 U 4 154 88
147 138 80 104 176 82
113 158 86 161 198 94
156 UO 88 132 172 94
137 130 84 160 168 78
193 144 88 160 172 86
181 124 86 117 154 76
126 162 86 128 180 SO
153 UB 88 153 156 88
149 118 78 133 138 86
170 180 88 126 132 80
160 156 100 177 142 78
140 126 90 201 174 86
115 U 2 82
106 128 78
101 164 96 6. Four c h i ld r e n .
158 156 96
173 U 2 92
110 164 88 137 152 84
132 138 78 121 128 92
151 174 74 U l 150 80
133 184 92 155 166 88
157 170 84 160 U 2 88
163 156 86 l U 168 74
126 U B 86 105 158 94
128 U S 92
136 138 78
iVeight B lood p re s su re Weight B lood p ressu re
mm. Hgo milu Hgo
S y s to l ic D ia s to lic S y s to l i c D ia s to l ic
K F ive c h i ld r e n . 12. Ten c h i ld r e n .
163 164 94 138 130 82
124 168 98
133 154 88
119 142 88
111 150 70 WOMEN 60 to  79 y e a rs .
121 190 94
180 162 88
150 142 86 1. M a rita l  s t a t u s -  s in g le .
186 152 90
184 154 96
137 180 88
143 14-8 72
!. S ix  c h ild re n . 163 174 94
127 158 72
133 186 92
140 138 78 134 188 96
162 172 98 106 198 94
155 138 90
134 178 92
>c Seven c h i ld r e n . 111 150 86
117 170 64
96 158 92
170 138 78 143 146 82
152 184 94 133 188 90
163 126 84 111 186 84
151 160 94 123 182 88
159 208 98 196 198 84
194 232 112 X
159 198 94
.0. E ig h t c h i ld r e n . 170 210 102 X
174 212 98 51
169 222 112 X
125 128 86 107 186 80
128 174 92
120 182 82
1 .  Nine c li i ld re n . 98 196 96
105 156 74
145 170 96
133 182 88 U 3 180 92
/e ig h t Blood p re s su re W eight Blood p re s s u re
mm, Hg, miTiI* Hg,
S y s to l ic D ia s to l i c S y s to lic D ia s to l ic
124 192 94 120 210 102
120 210 108 121 152 82
118 186 98 154 168 74
86 186 86 101 148 92
123 216 90 99 172 84
144 190 96 141 174 80
100 168 78 125 156 84
112 144 82 102 174 78
122 170 76 104 142 70
107 212 104 141 168 92
104 216 98 U 6 174 92
129 152 82 128 186 94
126 160 84 147 172 100
87 186 68 130 162 76
112 194 92 151 154 76
164 260 98 X 133 210 94
149 200 98 m 146 212 84 X
180 154 70 X
161 194 78 X
152 198 88 X
159 202 92 3 . One c h ild .
i. M a r i ta l  s t a tu s 152 130 72
— o th e r  th an  s in g le . 132 136 88
117 156 90
159 196 94
113 132 90 139 118 80
115 132 82 146 162 94
140 176 74 136 168 92
105 140 78 106 168 82
132 146 98 137 168 98
72 132 80 146 124 74
100 176 92 126 154 86
126 186 92 124 152 94
156 142 82 139 172 94
139 182 94 148 196 98
115 194 92 149 138 68
116 188 84 102 192 86
153 166 104 X U 3 166 80
180 188 92 X 99 174 88
174 222 118 X 118 148 82
157 172 84 X 115 178 86
166 172 98 X 134 186 92
153 246 102 X U 4 2U 108
211 260 110 X 115 138 88
113 154 84
Wei g h t Blood p re s s u re W eight B lood p re s su re
mmu Hg» mm* Hg,
S y s to lic D ia s to l ic S y s to l ic D ia s to lic
97 180 88 146 168 88
127 162 86 120 158 80
126 168 92 137 162 90
156 188 98 121 040 76
178 158 100 51 132 194 90
166 182 98 128 152 84
195 198 96 X 132 198 96
166 178 104 S£ 156 154 92
156 166 92 X 169 200 88
149 188 96 X 129 136 88
187 162 86 X 111 164 74
159 158 92 X 107 154 78
1 6 9 210 110 sc 107 162 88
165 160 82 sc 148 158 92
182 234 108 3£ 101 138 80
136 184 94 117 148 78
119 152 78 158 158 78
143 140 84 112 156 84
115 186 102 143 126 8 2
133 190 90 146 174 86
141 160 72 133 142 66
127 194 82 139 144 82
121 140 78 178 186 96  X
131 214 104 162 192 108 3C
150 208 92 204 220 110 X
92 178 90 168 208 100 X
140 160 96 149 160 84 X
114 166 90 173 188 96  X
143 ISO 88 182 168 106 X
160 140 82 sc 177 210 104 X
228 148 98 sc 167 162 8 2  X
146 248 122 sc 164 152 9 2  X
219 236 114 X 189 2 5 4 126 X
163 210 88 sc 182 214 102 X
173 232 96 X 174 148 82 X
167 192 90 X
129 186 100
4» Two c h i ld r e n . 162 190 88
91 194 88
109 148 84
119 158 84 106 208 78
148 154 84 147 150 86
167 152 82 138 166 100
96 170 9 8 169 154 92
150 160 88 129 158 88
W eight Blood p re s su re W eight Blood p re s s u re
l b . mm. Hg. lb . mm0 Hg «
S y s to l ic D ia s to l i c S y s to lic D ia s to l i c
108 194 96 180 180 88 X
145 158 86 278 2 U 120 X
105 188 90 175 238 112 X
107 164 84 159 142 76 X
139 158 78 165 162 90 X
116 170 90 153 196 94 K
109 188 88 155 182 98 X
124 148 82 155 194 90 X
146 182 84 194 206 100 X
146 172 92 196 208 108 X
157 142 82 183 168 96 X
132 186 92 U 6 158 86
99 124 74 142 180 96
115 176 86 136 138 80
155 180 98 X 144 164 90
165 254 120 X 146 U 6 86
161 174 88 X 102 190 102
146 164 86 X UO 180 96
154 166 80 X 138 188 94
168 204 100 X 120 U 6 86
164 170 94 125 184 90
89 156 86
129 182 78
5. Three c h i ld r e n 142 164 70
129 192 98
127 160 72
93 190 74
100 140 88 125 186 92
144 142 74 169 222 98 X
130 144 88 183 182 100 X
127 164 90 208 156 78 X
150 148 86 168 208 96 X
151 122 88 186 192 104 X
100 140 84
134 132 68
148 164 82 6. Four c h i ld r e n .
130 176 94
134 170 84
103 144 88 128 162 82
109 174 86 155 U O 78
154 150 SO 162 164 94
143 164 88 136 126 70
158 142 82 U 5 128 68
134 174 90 81 124 76
123 174 84 120 156 86
160 180 86 X
Weight B lood p re ssu re Weight Blood p re s su re
lb . imiiio Hg0 Ibo ram. Hg.
S y s to l i c D ia s to l ic S y s to l ic D ia s to l i c
166 162 100 X 118 U 8 84
162 24s 114 X 138 164 82
164 200 104 X 138 144 86
188 208 110 X 137 148 84
183 212 106 X l U 178 92
164 186 106 X 120 186 84
153 176 96 X 208 254 108 X
179 192 108 X 159 196 98 X
146 198 96 X 16S 214 98 X
146 152 76
134 194 88
108 140 88 80 S ix c h i ld r e n .
133 160 72
111 188 98
126 134 70 134 U 4 86
125 156 90 128 202 108
124 172 88 134 188 96
168 208 104 X 102 162 88
251 174 94 X 99 162 88
175 212 98 X 223 162 94
152 236 108 X 206 168 86 X
153 2 U 96 X 174 260 120 X
180 198 108 X 189 224 116 X
175 250 118 X 178 198 92 X
172 244 108 X 151 162 82
185 230 104 X 124 136 68
115 184 80
103 192 86
7 , F ive c h ild re n . 127 208 94
185 186 102 5E
119 134 76 118 152 92
148 U B 82
112 U 4 86
140 156 82 9o Seven c h i ld re n .
133 174 94
138 170 90 135 152 80
110 180 88 146 160 84
168 172 90 X 171 170 68 X
206 210 102 X 215____ 194..... .... 106 X
161 202 106 X 151 182 80
171 182 94 X 91 158 78
130 210 96
128 188 84
153 154 88
Weight B lood p re ssu re
Ibo mnio Hgo
S y s to l i c  D ia s to l ic
10, E ig h t c h i ld r e n .
165 2 U 112
144 188 88
11. Nine c h i ld r e n .
126 126 84
122 162 88
131 186 92
170 210 106
g22 192 __120 S£
12. Ten c h i ld r e n .
150 162 94
4'U (
THE TRàWSVERSE DI#)ETER8 OF HEART AND OF CHEST AND THE CARDIOTHCHAGIG
RATIO THROUGHOUT LIFE.
Ttiroughout t h i s  t h e s i s  th e  s tu d y  i s  concerned w ith  o ld e r  people 
i n  th e  age range  60 to  89 y e a rs . However, changes i n  b o d ily  
a t t r i b u t e s  may have t h e i r  in c e p tio n  p r io r  to  60 y e a r s .  C onsequently 
I  propose talcing  a  l i t t l e  l ic e n c e  id .th  th e  su b je c t  o f  senescence  by 
a s s e s s in g  th e  changes Tdiich occur i n  th e  s iz e  o f an  o rg a n , an example 
o f  which i s  th e  h e a r t ,  and in  th e  d im ensions o f a  s k e l e t a l  a t t r i b u t e ,  
a n  example o f w hich i s  th e  w idth o f  th e  th o ra x , w ith  age from in fa n c y  
t o  89 y e a rs .
This i n v e s t i g a t io n  was p o s s ib le  because w ith in  th e  p rem ises of 
th e  lo c a l  h e a l th  a u th o r i ty  th e re  i s  a  d ia g n o s tic  c h e s t  c l i n i c  o f tlie  
W estern  R eg ional H o s p ita l  Board. From th e  c h e s t c l i n i c  *s f i l e s  of 
X -ray  f ilm s  I  e x t r a c te d  fo r  th e  y e a r s  1953 to  1959 in c lu s iv e  tlie  
p o s te r o - a n te r io r  X -ray f i lm s  o f a p p a re n tly  h e a l th y  in d iv id u a ls .  X -ray  
f i lm s  were excluded from t h i s  s e r ie s  idiere th e r e  was d is e a s e ,  p regnancy , 
asym metry o f th e  c h e s t ,  d i f f i c u l t y  in  th e  r e c o rd in g  o f a c c u ra te  
m easurem ents, inadequacy o f  c ase  n o te s  and women over th e  age o f  54 
y e a rs  who were more th an  24 p e r cen t over i d e a l  w eight a s  e s t im a te d  
from A nderson^s nomogram (G reene , 1948) though othervri.se v ie il . I  
m easured th e  maximum t r a n s v e r s e  d iam ete rs o f h e a r t  and o f c h e s t  a s  
d e s c r ib e d  on pages 17 and 18. The d a ta  th u s  o b ta in ed  were combined 
w ith  th e  co rrespond ing  in fo rm a tio n  d e riv e d  from  th e  C o n su lta tiv e  
H e a lth  C en tre  fo r  o ld e r  p e o p le . T his p ro v id e d  o b se rv a tio n s  f o r
4D&
3 ,3 3 9  males and 3 ,6 5 0  fem ales w ith in  th e  age range in fa n c y  to  
89 y e a rs .
The c h e s t  c l i n i c ' s  X -ray f i lm s  u sed  were d e r iv e d  from surveys 
o f  school c h i ld r e n ,  c o n ta c t  g ro u p s , p a t i e n t s  r e f e r r e d  by genersil 
p r a c t i t i o n e r s  and found to  have no d i s e a s e ,  and th o se  X -rayed 
a f t e r  a  d is e a s e  such a s  pneumonia was com pletely  c u re d .
As f a r  a s  I  am a b le  to  a s c e r t a i n  from the  l i t e r a t u r e  t h i s  
i s  th e  f i r s t  i n v e s t i g a t i o n  which a s s e s s e s  the  changes t h a t  occur 
w ith  age i n  th e  t r a n s v e r s e  d ia m e te rs  o f th e  h e a r t  and o f  c h e s t 
and  in  tlie c a r d io th o r a c ic  r a t i o  th ro u g h o u t l i f e  in  one g eo g rap h ica l 
a r e a .  In  t h i s  way d i f f e r e n c e s  w hich m ight a r i s e  by com paring 
segm ental age s tu d i e s  ob ta in ed  from  d i f f e r e n t  p o p u la t io n s  i s  
a v o id e d , and th e  o b se rv e r  e r r o r  a s  betw een v a r io u s  in v e s t ig a to r s  
i s  e lim in a te d .
RESULTS.
Table 166 shows th e  number o f  m ales and fe m a le s  by y e a r ly  age 
groups to  n in e te e n  y e a rs  and t h e r e a f t e r  by f iv e  y e a r  age groups.
T able 16? ( l  t o  3) shows th e  means w ith  t h e i r  s tan d ard  e r r o r s ,  
Table l68  th e  s ta n d a rd  d e v ia t io n s  and Table 169 th e  c o e f f ic ie n t s  o f 
v a r ia t io n  o f  th e  tra n s v e rs e  d ia m e te r  o f th e  h e a r t ,  th e  t r a n s v e rs e  
d iam eter o f  th e  c h e s t and o f  th e  c a rd io th o ra c ic  r a t i o  r e s p e c t iv e ly  
by y e a r ly  age groups to  n in e te e n  y e a r s  and t h e r e a f t e r  by f iv e  y e a r  
age groups. The means o f  th e  t r a n s v e rs e  d iam e te r  o f  the  h e a r t ,  th e
40?
t r a n s v e r s e  d ia m e te r  o f  th e  c h e s t and o f  th e  c a rd io th o ra c ic  
r a t i o  a re  a ls o  p re s e n te d  g ra p h ic a l ly  in  F ig u re s  4 0 , 41 and 
42  r e s p e c t iv e ly  w ith  th e  co rre sp o n d in g  lo g a rith m ic  e q u iv a le n ts  
in  F ig u re s  4 3 , 44 ^ud 45.
The lo g a r i th m ic  s c a le  i s  u sed  because f o r  th e s e  a t t r i b u t e s  
th e  r e l a t i v e  change iri.th age i s  o f more i n t e r e s t  th an  th e  a c tu a l  
amount o f change.
T a b le s  170, 171 and 172 show th e  95 p e r  c e n t  l im i t s  o f th e  
o b s e rv a tio n s  by sex and age f o r  th e  t r a n s v e r s e  d iam ete r o f  th e  
h e a r t ,  th e  tr a n s v e rs e  d ia m e te r  o f  the  c h e s t and c a rd io th o ra c ic  
r a t i o  r e s p e c t iv e ly .
T ran sv e rse  d i am eter o f  h ea r t .
The t r e n d  o f th e  male h e a r t  d iam eter means in d ic a te s  t h a t  
th e  m ost r a p id  in c re a se  i n  h e a r t  s iz e  i s  from b i r t h  to  th re e  
y e a r s ;  t h a t  t h i s  i s  fo llo w ed  by a s l ig l i t  la g  i n  th e  fo u r th  y e a r  
and f u r t h e r  r a p id  change up to  17 y e a rs  vd th  a  s ta t io n a r y  phase 
a t  9 y e a r s .  Continued much slow er in c re a s e  i n  th e  h e a r t  d ia m e te r  
o c c u rs  fro n  an  a v e ra g e  o f 11.87 cm. a t  17 y e a rs  t o  1 2 .17  cm. a t  
35 -  39 y e a rs , A s l i g h t  d e c lin e  t o  11*94 cm» a t  45 -  49 y e a rs  
g iv e s  way to  a  r e g u l a r  r i s e  which a t t a i n s  a maximum o f  13*13 cm. 
i n  th e  n in th  d eca d e . The r e s p e c ts  i n  which th e  fem ale  h e a r t  
d ia m e te r  means d i f f e r  from those  o f  th e  male a re  t h a t  a t  a l l  ages 
th e  averages o f  th e  women a re  l e s s  th a n  th e  co rre sp o n d in g  averages 
o f  the  men; th e  s t a t i o n a r y  phase a t  10 y e a rs  i s  one y e a r  l a t e r  than
t h a t  o b se rv ed  fo r  b o y s; th e  ra p id  in c re a s e  i n  h e a r t  s iz e  i n  
c h ild h o o d  ceases  a b ru p t ly  a t  14 y e a rs  a n d , s in c e  th e re  i s  no 
com parab le  d e c lin e  i n  th e  f i f t h  decade to  t h a t  no ted  fo r  men, 
th e r e  i s  a  f a i r l y  r e g u la r  in c re a s e  in  th e  av e rag e  h e a r t  d iam ieter 
from  11.15 cm. a t  35 -  39 y e a rs  to  a  v a lu e  o f 12*39 cm, in  th e  
l a t t e r  h a l f  o f  th e  n in th  decade.
The a b so lu te  v a r i a b i l i t y  fo r  th e  t r a n s v e rs e  d iam e te r  o f  th e  
h e a r t  i s  s im ila r  f o r  th e  se x es , and i n  a d u l t  l i f e  th e  a b s o lu te  
v a r i a b i l i t y  o f a p p ro x im a te ly  1*00 i s  a b o u t tiri.ce t h a t  n o te d  in  the  
e a r l i e s t  y e a rs  o f  l i f e  exclud ing  in fa n c y . For th e  p re - s c h o o l  
c h i l d  th e  a b so lu te  v a r i a b i l i t y  i s  g r e a t e s t  i n  in fa n c y .
The r e l a t i v e  v a r i a b i l i t y  fo r  th e  t r a n s v e rs e  d iam e te r  o f  th e  
h e a r t  i s  s im ila r  f o r  th e  sex es ; shows some in c re a se  d u r in g  ch ildhood , 
and  in  a d u l t s  i s  g e n e ra lly  betw een  8 and 9 p e r c e n t .
T ransverse  d ia m e te r  o f c h e s t .
The changes in  th e  c h e s t  d ia m e te r  means v jith  age a re  s im ila r  
f o r  boys and g i r l s  and , w itli l e s s  marked f lu c tu a t io n s  in  the  r e l a t i v e  
r a t e  o f v a r i a t i o n ,  resem ble c lo s e ly  those  fo r  th e  h e a r t  d iam ete r.
The in c re a s e  i n  th e  d iam ete rs  o f  th e  h e a r t  and c h e s t  iriLth age fo llo w s  
th e  g e n e ra l groivbh curve d e s c r ib e d  by Nelson (1946 ). At 14 and 18 
y e a r s  o f age f o r  g i r l s  and boys r e s p e c t iv e ly  th e  r a t e  o f in c re a s e  in  
c h e s t  w idth  m arked ly  slows dovm. Throughout th e  whole o f l i f e  th e  
maximum av erag e  v a lu e  i s  reach ed  by women a t  35 -  39 y e a rs  w ith  a 
d iam ete r o f  c h e s t  o f  26-05 cm. and by men a t  30 -  34 y e a rs  w ith  a
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d iam ete r o f  c h e s t  o f 29-39 om. S ubsequently  th e  c h e s t  d iam eter 
d im in ish es  w ith  age in  bo th  s e x e s ,  b u t w hile t h i s  i s  n e g lig ib le  
fo r  men i t  i s  s i g n i f i c a n t  f o r  women. At 85 -  89 y e a r s  the  c h e s t  
d iam ete r means a re  23-00 cm. f o r  women and 28-27 cm. fo r  men.
The a b s o lu te  v a r i a b i l i t y  f o r  th e  tra n s v e rs e  d ia m e te r  o f c h e s t  
in c re a s e s  w ith  age in  ch ild h o o d ; shows no marked change in  a d u lt  
l i f e ;  i s  com parable f o r  th e  s e x e s ,  and i s  a l i t t l e  g r e a te r  th an  
th e  a b so lu te  v a r i a b i l i t y  f o r  th e  tra n s v e rs e  d ia m e te r  o f  h e a r t .
The r e l a t i v e  v a r i a b i l i t y  f o r  th e  tra n s v e rs e  d ia m e te r  o f c h e s t  
i s  s im ila r  f o r  th e  sexes b e in g  ap p ro x im ate ly  5 t o  6 per c e n t ,  and 
i s  l e s s  th an  th e  r e l a t i v e  v a r i a b i l i t y  fo r  th e  t r a n s v e r s e  d iam eter 
o f  h e a r t ,
C a rd io th o ra c ic  r a t i o .
E xcept f o r  ag es  3 and 7 y e a r s  th e  c a rd io th o ra c ic  r a t i o  means 
o f  fem ales a r e  a l l  g re a te r  th a n  th e  co rrespond ing  means fo r  m ales . 
G i r l s  show a d e c l in e ,  idiich  may be  regarded  a s  in h e r e n t ly  n o n - l in e a r ,  
i n  mean v a lu e s  from  0*516 in  in fa n c y  to  0-427 a t  19 y e a r s .  A phase 
o f l i t t l e  change th en  e x i s t s  u n t i l  40  -  44 y e a r s .  From th e  av erag e  
o f  0*445 a t  40 -  44 y e a rs  th e r e  i s  a  f a i r l y  r e g u la r  in c re a s e  in  th e  
averages to  r e a c h  a  maximum c a rd io th o ra c ic  r a t i o  mean o f 0*539 a t  
85 -  89 y e a r s .
The male c a rd io th o ra c ic  r a t i o  means fo llo w  a s im i la r  course  t o  
t h a t  o f th e  fem a le s  up to  th e  age group 35 -  39 y e a r s .  The av erag e  
v a lu e s  f o r  m ales  a t  in fa n c y , 19 y e a r s  and 35 -  39 y e a r s  a re  0*513 ^
4^^
0*416 and 0*416 r e s p e c t iv e ly .  As age advances f u r t h e r  th e re  i s  
no com parable in c re a s e  to  t h a t  n o te d  fo r  women in  th e  f i f t h  decade. 
Indeed , th e  men show a  s l i g h t  d e c l in e  in  th e  l a t e  f o r t i e s  to  an 
average o f  0*412. In  men an in c r e a s e  no ted  a t  55 -  59 y ea rs  v jith  
a  mean o f 0*424 c o n tin u es  t h e r e a f t e r  to  a  maximum v a lu e  o f 0*465 
a t  85 = 89 y e a r s .
The a b s o lu te  v a r i a b i l i t y  f o r  th e  c a rd io th o ra c ic  r a t i o  changes 
l i t t l e  w ith  a g e ; i t  i s  s im ila r  f o r  th e  se x es , and  i s  app rox im ate ly  
0*031.
The r e l a t i v e  v a r i a b i l i t y  f o r  th e  c a rd io th o ra c ic  r a t i o  i s  a b o u t 
7 to  8 per c e n t  and i s  betw een t h a t  o f th e  c h e s t  d ia m e te r  and t h a t  
o f  th e  h e a r t  d ia m e te r .
DISCUSSION.
In  c h ild h o o d  and a d o le scen ce  th e  means o f th e  h e a r t  and c h e s t 
d iam ete rs  fo llo w  what I  re g a rd  a s  a  n o n - l in e a r  t r e n d  m th  age. T h is  
i s  in  acco rd  w ith  th e  g e n e ra l grovrfch curve d e s c r ib e d  by Nelson (1 9 4 6 ). 
Of th e se  two v a r i a b le s  th e  r e l a t i v e  r a t e  of change i s  most marked f o r  
th e  h e a r t  d ia m e te r . T h is i n d i c a t e s  th a t  i t  i s  wrong to  p ro je c t  th e  
l in e a r  r e g r e s s io n  on age o f H e w itt (1958) fo r  th e  t r a n s v e r s e  d ia m e te r  
o f  h e a r t  beyond h i s  upper l i m i t  o f  f iv e  y e a r s ,  and i t  c a s t s  s e r io u s  
doub ts on th e  co n cep t o f Z islcin  (1925) t h a t  th e  in c r e a s e  in  h e a r t  
s iz e  up to  16 y e a r s  i s  in  th e  form  o f  a  l in e a r  r e g r e s s io n  on age.
There i s  la c k  o f im an im ity  concern ing  which c r i t e r i o n  i s  
th e  most u s e f u l  in d ex  o f h e a r t  s i z e ,  ivith th e  m a jo r i ty  in  favour 
o f  th e  t r a n s v e r s e  d iam ete r o f th e  h e a r t  (Hodges and E y s te r ,  1926; 
B edford and T re a d g o ld , 1931; B a in to n , 1932; Bakwin and BakidLn,
1935; Gomeau and W hite, 1942),
The s l i g h t  d im in u tio n  in  th e  m agnitude o f th e  mean h e a r t  
d iam ete r in  th e  f i f t h  decade f o r  men i s  o f i n t e r e s t .  T his 
occurrence  i s  a t  v a ria n c e  w ith  th e  r e g u la r  in c r e a s e  i n  h e a r t  
d iam ete r s iz e  w ith  age o f 1 mm. p e r  decade p r e d ic te d  by Hodges 
and E y ste r (1 9 2 6 ), I t  i s  p o s s ib le  t h a t  th e  f a l l  n o te d  in  tlie  
p re s e n t  s e r i e s  m ig h t be due to  c h a n c e , b u t a  s tu d y  o f th e  h e a r t
d iam ete r means re c o rd e d  by Tirm an and Ham ilton (1952) f o r  men
shows a s im i la r  s l i g h t  d e c l in e . T h e ir  h e a r t  d ia m e te r  means 
were 12*9 om ., 12*8 cm ., 12*3 cm ,, 13*2 cm. and 13*8 cm. fo r  th e  
age groups 20 -  2 9  ^ 30 -  39 , 40  -  4 9 , 50 -  59 and 60 -  75 y e a rs
r e s p e c t iv e ly .  T h is  v a r ia t io n  i n  t r e n d  o f means w ith  age was
n o t  commented upon by Tirman and H arailton (1952), b u t  th e  s im ila r  
d e c lin e  i n  two in d ep en d en t i n v e s t i g a t io n s  su g g e s ts  t h a t  th e  f a l l  
may be a  r e a l  e n t i t y  and th a t  th e  r e g re s s io n  o f th e  h e a r t  d iam eter 
means on age in  a d u l t  men i s  n o t  c o r r e c t ly  r e p re s e n te d  by a l in e a r  
fu n c tio n  p r io r  to  59 y e a rs . Unger l e  id e r  and C la r k 's  (1939) op in ion  
t h a t  no c o r r e c t io n  f o r  age betw een 15 and 50 y e a r s ,  in d e e d , a t  any 
a g e , i s  n e c e s s a ry  f o r  the  t r a n s v e r s e  h e a r t  d iam e te r i s  m is lead in g  
p a r t i c u l a r l y  in  o ld e r  y e a rs . T irm an and H am ilton (1952) observed
th e  commencement o f th e  upward t r e n d  in  th e  h e a r t  d iam ete r means 
i n  e ld e r ly  men and p o s tu la te d  t h a t  i t  i s  p o s s ib ly  a  phenomenon o f 
advanced  y e a rs . The p re s e n t  study  shows t h a t  t h e i r  a ssu m p tio n  
i s  c o r r e c t ,  b u t t h a t  th e  in c re a se  in  h e a r t  d iam eter s iz e  f o r  men 
commences r e l a t i v e l y  e a r ly  tow ards th e  end o f th e  s ix th  decade 
and c o n tin u e s  r e g u la r ly  th e r e a f t e r .  A s ig n i f ic a n t  sex  d i f f e r e n c e  
i s  t h a t  th e  h e a r t  d ia m e te r  means o f women commence to  in c r e a s e  in  
m agnitude  in  tlie  e a r l i e r  p a r t  o f th e  f i f t h  decade. K e r le y 's  (1950) 
mean h e a r t  d iam ete r o f  12*2 cm. f o r  men a g re e s  closel^^ w ith  th e  male 
h e a r t  d ia m e te r  means i n  t h i s  s tu d y  between th e  a g es  o f 25 and 69 
y e a r s ,  b u t  ov e r 69 y e a rs  i t  i s  to o  sm all f o r  men. The 10*7 cm, 
mean h e a r t  d ia m e te r  fo r  women suggested  by B a in to n  (1932) from 
o rth o d iag ram m atic  s tu d ie s  i s  ap p ro x im ate ly  0*4 cm. lower th an  th e  
fem ale a v e ra g e s  no ted  in  t h i s  t h e s i s  between th e  ages o f 20 and 39 
y e a r s ,  w h ile  over 39 y e a rs  th e  e a r l i e r  r e l a t i o n s h i p  ceases to  e x i s t .
D anzer (1919), iri.thou t s t a t i n g  the  age o r  sex  o f h i s  c a s e s ,  
reco rd ed  a  ran g e  fo r  th e  c a rd io th o ra c ic  r a t i o  o f  39 to  50 per c e n t  
w ith  an a v e ra g e  va lue  of 45 p e r  c e n t.  Gomeau and l\h ite  (1942) a re  
c r i t i c a l  o f t h i s  e s t im a te  o f 50 per c e n t a s  an upper l i m i t  an d , from 
an o rthod iag ram m atic  s tu d y  o f  150 men aged 15 to  70 y e a r s  w ith  only 
f o u r  men over 59 y e a r s  and 50 women aged  15 to  59 y e a r s ,  conclude 
t h a t  55 per c e n t i s  a  more v a lu a b le  u p p er l im i t  fo r  th e  c a rd io th o ra c ic  
r a t i o .  The recom m endations o f th e s e  o b se rv e rs  over s i m p l i f i e s  th e  
p rob lem . Age i s  an  im p o rta n t in f lu e n c in g  v a r ia b le  and T ab le  172 
shows th a t  fo r  men th e  0*50 upper l i m i t  o f  Danzer (1919) f o r  th e
c a rd io th o ra c ic  r a t i o  i s  to o  low i n  ch ild h o o d  and over th e  age o f  
69 y e a r s ,  and somewhat h ig h  f o r  th e  age ra n g e  beti\;een ch ild h o o d  
and 69 y e a r s  \diere 0*48 i s  more a p p ro p r ia te .  A part from th e  
p re - s c h o o l  age group th e  0*55 o f  Gomeau and W hite (1942) i s  
e x c e s s iv e ly  h ig h . W ith women th e  0*50 o f  D anzer (1919) a p p l i e s  
betw een 14 and 39 y e a r s ,  b u t  i s  in ad e q u a te  t o  meet th e  h ig h e r  
c a r d io th o r a c ic  r a t i o  v a lu e s  o f c h ild re n  and o f  a d u l t  women over 
39 y e a r s .  The 0*55 o f  Gomeau and White (1942) i s  too  h ig h  betw een 
8 and 59 y e a rs  fo r  women, and out\ri.th t h i s  age  range i t  i s  to o  low.
SUMMARY.
Normal standards fo r  the transverse  diam eter of the h e a r t ,  
the tran sv e rse  diam eter o f the  chest and th e  card io th o rac ic  r a t i o  
are  p resen ted  with re fe re n c e  to  3,339 males and 3,650 fem ales aged 
from in fancy  to  89 y ea rs .
The s a l i e n t  f e a tu r e s  a re  t h a t  th e  in c r e a s e  in  the  h e a r t  and 
c h e s t  d ia m e te rs  and th e  v a r i a t i o n  in  th e  c a rd io th o ra c ic  r a t i o  \4±th 
age p r i o r  to  a d u lt  l i f e  seem to  be b a s i c a l l y  non-3 i.near; t h e r e  i s  
a  s l i g h t  d im in u tio n  i n  th e  average  h e a r t  d ia m e te r  fo r  men aged  
45 ” 49  y e a r s ;  from 55 -  59 y e a rs  in  men and 35 -  39 y e a rs  i n  women 
th e r e  i s  a f a i r l y  r e g u la r  in c re a s e  i n  th e  av erag e  h e a r t  d ia m e te r  
th ro u g h o u t th e  rem ainder o f  l i f e ;  from 30 -  34 yoavs i n  men and 
35 -  39 y e a rs  i n  women th e r e  i s  a  d im in u tio n  i n  average c h e s t  d iam ete r 
w ith  age  which i s  n e g l i g i b l e  fo r  men and s i g n i f i c a n t  fo r  women, w hile
4 - f O
from 4 0 - 4 4  y e a rs  i n  women and 55 -  59 y e a r s  i n  men th e r e  i s  a 
p ro g re s s iv e  in c re a s e  i n  th e  averages o f  th e  c a rd io th o ra c ic  r a t i o .
The r e l a t i v e  v a r i a b i l i t i e s  o f th e  t r a n s v e r s e  d iam ete r o f  th e  
h e a r t ,  th e  tra n s v e rs e  d ia m e te r  o f th e  c h e s t  and th e  c a r d io th o ra c ic  
r a t i o  a r e  ex ceed in g ly  m odera te  being  a p p ro x im a te ly  8 to  9 p e r  c e n t ,  
5*5 to  7 per c en t and 7 to  8 per c e n t r e s p e c t iv e ly .
The s ig n i f i c a n t  ch an g es  which occur in  th e  tra n s v e rs e  d ia m e te r  
o f  th e  h e a r t  and in  th e  c a rd io th o ra c ic  r a t i o  w ith  age p re c lu d e  th e  
use  o f  a  c o n s ta n t v a lu e  f o r  e i t h e r  a t t r i b u t e  a s  an upper l i m i t  o f  
n o rm a lity  th roughou t a d u l t  l i f e .
t+{ (
Table 166.
The nunber o f  m ales and fem ales i n  th e  p re se n t in v e s t ig a t io n  
by y e a r ly  age groups to  n in e te e n  y e a rs  and t h e r e a f t e r  by f iv e  
y e a r age g ro u p s.
Age group 
y e a r s
M ales Femal(
Under 1 10 23
1 40 34
2 93 103
3 98 96
4 95 95
5 135 127
6 117 133
7 90 74
8 69 77
9 75 70
10 83 77
11 67 74
12 76 58
13 73 74
14 117 107
15 81 80
16 71 78
17 71 95
18 54 106
19 65 118
20 — 24 267 459
25 ■■ 29 268 344
30 -  34 203 289
35 -  39 158 204
4 0 - 4 4 122 147
45 "  49 145 118
50 -  54 122 77
55 -  59 95 43
60 ” 64 96 62
65 69 89 62
70 -  74 78 59
75 -  79 61 43
80 -  84 43 30
85 -  89 12 14
T o ta l 3 ,3 3 9 3 ,6 5 0
Table 167.
The means + S .E . o f  th e  t r a n s v e r s e  diauneter o f  th e  h e a r t ,  th e  
t r a n s v e r s e  d iam eter o f  th e  c h e s t  and o f th e  c a rd io th o ra c ic  r a t i o  
by sex  and by y e a r ly  age groups to  n in e te e n  y e a rs  and t h e r e a f t e r  
by f iv e  y e a r  age g ro u p s,
1, TRANSVERSE DIAMETER OF HEART.
Age group 
y e a rs
Means ± S ,E . 
cm.
M ales Females
Under 1 7 .1 8 ± 0 OS 7 .1 8 ± 0.09
1 7 .7 2 0 08 7 .6 1 0.09
2 8 .1 3 ± 0 05 7 ,9 5 0.05
3 8 ,5 0 0 05 8 ,1 8 0.05
4 8 .6 2 ± 0 05 8 .3 1 ± 0.05
5 8 .9 3 0 05 8 .6 8 t 0.05
6 9 ,1 6 ± 0 05 8 .8 4 ± 0.05
7 9 .4 9 ± 0 06 9 .1 1 ± 0.08
8 9 .7 5 ± 0 07 9 .37 ± 0.07
9 9 .7 7 ± 0 08 9 .5 5 ± 0 .08
10 9 .9 2 i 0 OS 9 .5 8 0,0811 1 0 .2 6 0 09 9 .8 4 ± 0 ,09
12 1 0 .4 0 ± 0 10 10 .08 0.11
13 1 0 .8 0 ± 0 10 1 0 .50 ± 0 .09
14 1 1 .2 4 0 10 10 .81 ± 0,09
15 1 1 ,4 7 ± 0 11 10.85 ± 0 .10
16 1 1 .6 1 ± 0 13 1 0 .89 ± 0 .10
17 1 1 .8 7 0 11 10 .87 ± 0.09
18 11.92 ± 0 14 10.88 ± 0 .0 9
19 11,95 ± 0 13 10.92 + 0 ,0 8
20 -  24 11.99 + 0 06 11.09 0 ,0 4
25 -  29 12.05 0 06 11.12 0 .05
30 -  34 12,16 ± 0 07 11.09 0 .0 5
35 -  39 12.17 ± 0 OS 11.15 0 ,0 7
40 ~ 44 12,09 ± 0 OS 11.41 ± 0 ,0 9
45 — 49 11.94 ± 0 09 11.44 ± 0 .0 9
50 -  54 12.04 0 09 11,65 4" 0 .1 1
55 -  59 12.13 ± 0 11 11.72 ± 0 ,1 4
60 -  64 12.17 $ 0 11 12.10 0 ,1 5
65 •“ 69 12.31 0 12 11.84 0 .1 0
70 -  74 12.63 ± 0 12 12.35 ± 0 .1 0
75 -  79 12.97 0 14 12,03 ± 0 .1 7
SO -  84 13.13 ± 0 17 12.28 ± 0 ,1 2
S5 -  89 13.12 ± 0 33 12.39 0 ,3 3
4Y?
2. TRANSVERSE DIAEÏETER OF CHEST
Age group 
y ea rs
Means + S,E, 
cm.
Males Females
U nder 1 1 4 .0 0 0. 35 13 .94 ± 0 22
1 1 5 .3 8 ± 0 16 14 .85 0 18
2 1 6 .4 0 ± 0 08 15 .62 db 0 09
3 1 7 .05 0 07 16 .56 0 08
4 17 ,55 0 OS 16.83 ± 0 08
5 1 8 .2 9 + 0 08 17 .66 ± 0 09
6 1 8 .9 7 •!’ 0 09 18 .09 0 10
7 2 0 .0 2 1- 0 12 18.67 ± 0 14
8 20 .87 t 0 17 19.76 ± 0 13
9 2 1 .7 2 0 15 20 .68 0 18
10 2 2 .62 ± 0 14 2 1 .60 + 0 15
11 23 ,13 0 16 22.27 0 15
12 2 3 .9 1 ± 0 17 22 .90 ± 0 18
13 2 5 .2 6 0 19 24.07 0 19
14 2 6 .3 8 + 0 17 24 .91 0 15
15 27 .16 Ï 0 18 25 .11 ± 0 15
16 27 .75 + 0 21 25 .09 ± 0 17
17 2 8 .3 9 0 19 25 .29 + 0 14
18 28 .65 ± 0 23 25 .45 + 0 13
19 28 .77 0 20 25.57 ± 0 14
20 “• 24 29 .35 0 10 25.73 ± 0 07
25 -  29 29 .29 i 0 10 25 .84 0 07
30 -  34 29 .3 9 ± 0 13 2 6 .02 0 09
35 -  39 29 .30 ± 0 13 26.05 ± 0 10
40 — 44 28 .97 0 15 25 .68 ± 0 12
45 “ 49 28 .97 ± 0 14 25.43 ± 0 13
50 -  54 29 .05 0 17 25 .44 ± 0 16
55 -  59 2 8 .6 4 ± 0 19 25.45 ± 0 22
60 -  64 28.53 ± 0 18 24.. 81 0 24
65 -  69 2 8 .2 8 ± 0 18 24 .12 ± 0 21
70 -  74 28.13 Ï: 0 19 24 .52 0 21
75 -  79 28 .37 ± 0 24 23.27 + 0 20
80 -  84 2 8 .3 0 0. 30 23 .11 0 .30
85 -  89 28 .27 + 0. 56 23 .00 j; 0. 43
40 u
CARDIOTHORACIG RATIO.
Age group 
y e a rs
Means ± S.E, 
r a t io
Male s Females
Under 1 0-513 ± 0 010 0-516 0 008
1 0,503 ± 0 005 0 .514 ± 0 006
2 0 .496 ± 0 003 0 .4 9 9 + 0 003
3 0 .499 ± 0 003 0 .495 ± 0 003
4 0 .4 9 2 ± 0 003 0 .494 ± 0 003
5 0 .488 + 0 002 0 .492 ± 0 003
6 0.483 ± 0 002 0 .489 + 0 003
7 0.475 + 0 003 0.487 ± 0 004
8 0 ,4 6 8 0 004 0 .475 ± 0 004
9 0 .4 5 1 $ 0 004 0 ,464 ± 0 003
10 0 .439 0 003 0 .444 ± 0 004
11 0 a 444 ± 0 003 0.442 ± 0 003
12 0 ,436 0 004 0 .441 ± 0 005
13 0 .428 ± 0 004 0 .437 ± 0 004
14 0 ,426 ± 0 003 0 .434 ± 0 003
15 0 .422 ± 0 003 0 .432 ± 0 004
16 0 .419 0 004 0 .434 ± 0 003
17 0 .4 1 9 ± 0 004 0 ,430 ± 0 003
18 0 .417 0 004 0 .428 ± 0 003
19 0 .416 ± 0 004 0.427 + 0 002
20 -  24 0 .410 0 002 0 ,428 ± 0 001
25 -  29 0 .412 0 002 0.431 ± 0 002
30 -  34 0 .414 t 0 002 0.427 0 002
35 -  39 0 .416 0 002 0 .428 + 0 002
40 — 44 0 ,418 + 0 003 0.445 ± 0 003
45 -  49 0 .412 + 0 003 0 ,446 ± 0 003
50 -  54 0.415 ± 0 003 0 .458 ± 0 004
55 -  59 0 .424 + 0 003 0 ,461 + 0 005
60 -  64 0 .427 0 004 0 .488 ± 0 005
65 “ 69 0 .435 ± 0 003 0 .492 ± 0 004
70 — 74 0 .449 ± 0 004 0.505 ± 0 005
75 -  79 0 .458 + 0 005 0 .517 0 007
80 -  84 0 .465 0 006 0.533 ± 0 007
85 -  89 0 ,465 ± 0 011 0 .539 ± 0 OiZ
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Table 168.
The standard d e v ia tio n s  of the tran sv e rse  diameter of th e  h e a r t , 
th e  transverse d iam eter of the ch est and of the ca rd io th o rac ic  
r a t i o  by sex and by y ea rly  age groups to  nineteen years  and then 
by f iv e  year age groups.
Age H eart d ia m e te r C hest d iam eter C a rd io th o ra c ic
group cm. cm. r a t i o
y e a r s .
M ales Fem ales Males Fem ales M ales Females
Under 1 0 ,7 3 0 ,58 1 .1 0 1,05 0.033 0 ,039
1 0 .5 1 0.50 1 ,0 0 1,06 0 ,030 0 .038
2 0 .4 8 0,52 0 ,8 0 0.94 0 .030 0,027
3 0 .5 0 0.51 0 ,6 9 0,81 0,027 0 .031
4 0,53 0 .5 2 0 ,79 0 .7 7 0,027 0,029
5 0.57 0 .6 1 0,96 1 .0 6 0.029 0 .034
6 0*56 0 .5 7 1,03 1 ,1 3 0,027 0 .030
7 0.61 0 .6 7 1.17 1 .2 1 0.032 0,035
8 0,60 0 ,6 1 1,43 1 ,13 0,030 0 ,031
9 0.73 0 ,7 1 lo33 1 .4 9 0.035 0 . 024.
10 0,77 0 .73 1 ,31 1 .33 0.031 0 ,032
11 0,75 0 ,8 0 1,33 1 ,3 2 0,028 0,030
12 0.85 0 .8 1 1,47 1 .3 7 0.037 0.035
13 0 .82 0 .8 2 1,64 1 .63 0.032 0.032
14, 1 ,05 0 ,8 9 I 086 1 .5 8 0,033 0,031
15 1 ,02 0 ,9 0 1 ,61 1 ,33 0,031 0.033
16 1 ,09 0 .8 7 1 ,74 1 ,5 0 0.035 0,029
17 0,96 0 .9 2 1 ,5 9 1 ,3 6 0.031 0,032
18 1.01 0 .9 5 1 ,7 0 1 .37 0,031 0,033
19 1.06 0 ,8 5 1 ,60 1 .55 0,031 0.026
20 — 24 1.02 0 .9 5 1 ,64 1 ,43 0,032 0,031
25 -  29 0.98 1 .0 1 1 .64 1 ,3 1 0.032 0.035
30 -  34 1.05 0 .93 1,85 1 ,5 1 0,031 0,034
35 -  39 1,03 1 ,0 0 1 ,6 0 1 .4 9 0,031 0.032
40 “• 44 0,91 1 ,0 5 1 .62 1 ,4 9 0,030 0.037
45 ™ 49 1.12 0 .9 6 1,67 1 ,4 0 0,033 0.030
50 -  54 1,01 0 ,93 1 ,86 1 ,4 2 0.029 0,033
55 -  59 1,06 0 ,9 2 1 ,81 1 ,4 4 0.032 0 ,036
60 “ 64 1.08 1 ,2 0 1 .80 1 ,8 7 0,036 0,040
65 -  69 1 .11 0 ,8 0 1 ,69 1 ,6 9 0,030 0.035
70 -  74 1,06 0 ,8 1 1 ,70 1 ,6 1 0.032 0 .039
75 -  79 1 .12 1 .1 1 1 ,9 0 1 ,3 1 0,039 0 ,044
80 — 84 1 .14 0 .6 5 1,95 1 .67 0,037 0 .041
85 "  89 1.16 1 ,2 3 1,93 1 .6 2 0,032 0.043
4ÜZ
Table 169,
The c o e f f i c i e n t s  o f  v a r i a t i o n  o f th e  t r a n s v e r s e  d iam eter o f  th e  h e a r t ,  
th e  t r a n s v e rs e  d ia m e te r  o f th e  c h e s t  and o f  th e  c a r d io th o ra c ic  r a t i o  
by sex  and by y e a r ly  age groups to  n in e te e n  y e a rs  and t h e r e a f t e r  by 
f i v e  y ea r age g ro u p s .
Age H e art d ia m e te r C hest d iam ete r C a rd io th o ra c ic
g roup cm. cm. r a t i o
y e a r s .
M ales Fem ales M ales Fem ales M ales Females
U nder 1 1 0 .2 8 .0 7 ,8 7 .5 6 ,4 7 ,5
1 6 .6 6 .6 6 ,5 7 ,1 6 ,0 7 .4
2 5 ,9 6 ,5 4 ,9 5 ,9 6 ,0 5 .4
3 5 ,9 6 .3 4 ,1 4 ,9 5 .4 6 ,2
k' 6 .1 6 .2 4 ,5 4 .6 5.5 5 ,8
5 6 .3 7 .1 5 .2 6 ,0 5 ,9 6 ,9
6 6 .1 6 ,4 5 .4 6 .2 5 .6 6 .1
7 6 .4 7 .3 5 ,8 6 .5 6 ,7 7 .3
8 6 .2 6 .5 6 .8 5 ,7 6 ,4 6 ,6
9 7 ,5 7 .5 6 ,1 7 ,2 7 ,7 5 ,1
10 7 ,7 7 .7 5 .8 6 .2 7 .0 7 ,1
11 7 ,3 8 ,1 5 .7 5 ,9 6.4' 6 ,7
12 8 ,2 8 ,0 6 .2 6 .0 8 ,4 7 .9
13 7 .6 7 ,8 6 ,5 6 ,8 7 .5 7 .2
14 9 .4 8 .2 7 .0 6 .3 7 .8 7 ,1
15 8 ,8 8 .3 5 ,9 5 .3 7 ,3 7 .6
16 9 ,4 8 .0 6 .3 6 .0 8 .4 6 .7
17 8 .1 8 .5 5.6 5 .4 7 .4 7 .5
18 8 .5 8 .7 5 .9 5 .4 7 ,5 7 ,7
19 8 .9 7 ,8 5 ,6 6 ,1 7 .4 6 ,1
20 -  24 8 .5 8 .6 5 .6 5 .6 7 .7 7 .3
25 -  29 8 .1 9 ,1 5 ,6 5 .1 7 .7 8 ,0
30 -  34 8 .6 8 .4 6 .3 5 ,8 7 .6 7 .9
35 "  39 3 .4 9 .0 5.5 5 .7 7 .4 7 ,5
40 — 44 7 .5 9 .2 5 .6 5 .8 7 ,1 8 .5
45 ™ 49 9 .4 8 .4 5 ,8 5 ,4 8 .1 6 ,8
50 -  54 8 .4 8 .0 6 .4 5 ,6 6 ,9 7 ,3
55 -  59 8 .7 7 .8 6 ,3 5 .6 7 .4 7 ,7
60 -  64. 8 .9 9 ,9 6 .3 7 .5 8 .3 8 .3
65 -  69 9 ,0 6 ,8 6 .0 7 .0 7 .0 7 .1
70 -  74 8 ,4 6 ,5 6 .1 6 ,5 7 ,1 7 .8
75 -  79 8 .6 9 .2 6 .7 5 ,6 8 ,6 8 .4
SO — 84 8 .7 5 .3 6 ,9 7 .2 8 .0 7 ,7
85 -  89 8 .8 9 ,9 6 .9 7 .0 6 ,9 8 ,1
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Table 170.
THE TRANSVERSE DIM I^ETER OF THE HEART BY AGE MB SEX. 
Shov/ing 95 p e r  c e n t  (2 s ta n d a rd  d e v ia tio n )  l i m i t s .
Age
group
M ales Fem ales
y e a r s . -  2 X S,D . 2 X S.D, -  2 X S.D, 'f- 2 X
Under 1 5 .7 8 .6 6 ,0 8 .3
1 6 ,7 8 .7 6 .6 8 .6
2 7 ,2 9 .1 6 .9 9 ,0
3 7 ,5 9 .5 7 ,2 9 ,2
4 7 .6 9 ,7 7 ,3 9 .4
5 7 .8 1 0 ,1 7 ,5 9 .9
6 8 ,0 10 .3 7 .7 10.0
7 8 ,3 10 .7 7 ,8 10 .4
8 8 ,5 1 0 .9 8 .1 10,6
9 8 ,3 1 1 .2 8 .1 11 .0
10 8 ,4 1 1 .5 8 .1 11 ,0
11 8 .8 1 1 .8 8 .2 11 .4
12 8 ,7 1 2 ,1 8 .5 11.7
13 9 .2 1 2 ,4 8 .9 12.1
14 9*1 13 .3 9 ,0 12.6
15 9 .4 1 3 .5 9 ,0 12.6
16 9 ,4 1 3 ,8 9 ,1 12.6
17 9 ,9 1 3 .8 9 .0 12,7
18 9 .9 1 3 .9 9 ,0 12 .8
19 9 ,8 14» 1 9 ,2 12.6
20 -  24 9 .9 1 4 ,0 9 .2 13 .0
25 -  29 1 0 .1 U .O 9 ,1 13 .1
30 -  34 1 0 .1 14.. 3 9 .2 12 .9
35 -  39 1 0 ,1 14 .2 9 ,1 13.1
4 0  -  44. 1 0 .3 1 3 .9 9 ,3 13,5
45 -  49 9 ,7 1 4 .2 9 ,5 13 .4
50 -  54 1 0 .0 1 4 .1 9 ,8 13,5
55 -  59 1 0 .0 1 4 .2 9 .9 13 .6
60 “ 64 1 0 ,0 14 .3 9 ,7 34-0 5
65 “ 69 1 0 ,1 1 4 .5 10 ,2 1 3 .4
70 -  74 1 0 ,5 1 4 .7 10 ,7 14 .0
75 -  79 1 0 .7 1 5 ,2 9 ,8 14 .2
80 -  84 1 0 .8 1 5 .4 11 .0 13,6
8 5 - 8 9 1 0 .8 1 5 ,4 9 ,9 14 .8
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Table 171.
THE TRANSVERSE DIAMETER OF CHEST BY AGE AND SEX, 
Shoi^jing 95 p e r  c e n t  (2 s ta n d a rd  d e v ia tio n )  l i m i t s .
Age M ales Females 
group
y e a rs . -  2 x S.D. + 2 x S.D. -  2 x  S.D , + 2 X S.D .
Under 1 11 .8 1 6 .2 1 1 .8 1 6 .0
1 13*4 1 7 ,4 1 2 .7 1 7 .0
2 1 4 .8 1 8 .0 13*7 17.5
3 15*7 1 8 .4 14*9 1 8 ,2
4 1 6 .0 1 9 .1 1 5 .3 18 .4
5 1 6 ,4 2 0 .2 15*5 19*8
6 1 6 .9 2 1 ,0 1 5 .8 20.3
7 17 ,7 2 2 .4 1 6 .2 21 .1
8 1 8 .0 23 ,7 1 7 .5 2 2 .0
9 1 9 ,1 2 4 .4 1 7 .7 23*7
10 2 0 ,0 2 5 .2 1 8 .9 24 .3
11 20 .5 2 5 .8 19*6 2 4 .9
12 2 1 .0 26 .8 2 0 .2 25 .6
13 2 2 .0 28 .5 2 0 .8 27.3
34 2 2 .7 3 0 .1 2 1 .7 28 ,1
15 2 3 .9 3 0 .4 2 2 .4 27*8
16 24,3 3 1 ,2 2 2 .1 2 8 .1
17 2 5 .2 3 1 ,6 2 2 .6 2 8 .0
IS 25 ,3 3 2 .0 22 .7 2 8 .2
19 2 5 ,6 3 2 .0 22 .5 28 .7
20 -  24- 2 6 .0 3 2 .5 2 2 .9 28 .6
25 -  29 2 6 .0 3 2 .6 2 3 .2 28 .5
30 -  34 25*7 3 3 .1 2 3 .0 29 .0
35 -  39 26 .1 3 2 .5 23*1 29 .0
40 “ 44 25.7 3 2 .2 22 .7 28 .7
45 -  49 25*6 3 2 .3 2 2 .6 2 8 .2
50 -  54 25.3 3 2 .8 2 2 .6 28 .3
55 -  59 25 .0 3 2 .3 2 2 .6 28,3
60 “  64 2 4 ,9 3 2 .1 2 1 .1 28 .5
65 -  69 2 4 ,9 31*7 2 0 .7 27 .5
70 -  74 24.7 3 1 .5 21 .3 27 .7
75 -  79 24*6 3 2 .2 2 0 .6 2 5 .9
80 -  84 24*4 3 2 .2 19*8 26.4
85 -  89 2 4 .4 3 2 .1 1 9 ,8 2 6 .2
Table 172.
THE CARDIOTHORACIC RATIO BY SEX AND AGE. 
Showing 95 per c e n t  ( 2 s tan d ard  d e v ia t io n )  l im i t s .
Age
group
y e a rs . — 2 X S,D , 2 X S.D. -  2 X S.D, + 2 X S
Under 1 0.447 0.579 0.438 0,594
1 0.443 0,563 0,438 0.590
2 0 .436 0.556 0.446 0.554
3 0 .446 0.554 0.433 0.557
4 0 .438 0.546 0.436 0 .552
5 0 .430 0,546 0.424 0.560
6 0 .429 0.537 0.429 0 .549
7 0 ,411 0.539 0.417 0.557
8 O.4 O8 0,528 0.413 0.537
9 0 .381 0.521 0.416 0,512
10 0 .377 0.501 0.380 0.508
11 0 .388 0.500 0.382 0.502
12 0 .362 0,510 0,371 0,511
13 0 .364 0,492 0,373 0.501
H 0 ,360 0,492 0,372 0,496
15 0 .360 0.484 0.366 0.498
16 0 .349 0.489 0.376 0.492
17 0,357 0.481 0.366 0,494
18 0.355 0,479 0,362 0,494
19 0 .354 0,478 0.375 0.479
20 ™ 24 0.346 0.474 0,366 0.490
25 -  29 0 .348 0.476 0.361 0.501
30 -  34 0 ,352 0.476 0.359 0.495
35 -  39 0 .354 0,47s 0.364 0.492
40 — 44- 0 .358 0,478 0.371 0.519
45 -  49 0 ,346 0,478 0.386 0,506
50 -  54 0,357 0.473 0.392 0.524
55 -  59 0 .360 0.488 0,389 0.533
60 •» 64 0 ,3 5 5 0.499 O.4O8 0.568
6 5 - 6 9 0 ,376 0.496 0,422 0,562
70 -  74 0.385 0,513 0.427 0.583
75 -  79 0 .380 0 .536 0.429 0.605
80 -  84 0 ,391 0,539 0.451 0.615
85 -  89 0 ,401 0.529 0.453 0.625
ON 00 \0 ë G
I
I
H
CO
o o o o
o
ë
o
o
I
I(ao
0
OO
K)O
O
O
00
o
oo
era
&
P!CfQ
(D
I
O
o
o
h->o
g
VjOo
o
o
§
Ho\ H00 K)O M MON VjJO ÏO
o o
o
o
c+*
\ 0
4-OOU
M
HxO vl)vD
H
H"
<D
Ù
I
M
g
o
HO
ro
o
V)o
o
o
05O
e-3
I
M
5
t~3
Q
!H*O
r.
wo
eg
o
oioo
hçj
H*
CD
R
CO \J 1o
g
o
œo
o o
0
1M
i
o
8
g^-3
MO
!
H -O
&
caO
&
Q
O
S
g
S-
gc+
H*O
vO
4-86f
(D
o
O
roo
O
o
o
OqO
M
O
o
H
I
IOM0
1
g
Ioc«-
r
sH*O
I
?■o
p.
wo
&
E g 
o l
sN
oo o
\0
g ,
®îi9 f o l lo w in g  0ï*e t h e  o h o o r v 'a t lo a s  fo:e th o  
ty#B V ox»ao â ia r a e t s p  o f  h e a j? t ,  t h e  t p m o v o r s e  aiom otes? 
o f  c h o s t  aut*. t h é  c a ? â io th o )? t’.c io  ï ' a t î o  u se rl iîx th e  
nt.uCîÿ' o f  t h e 80  v a jr ta h le e . t h r o u g h o u t  l i f e ,
CJoliE'oft 1  S» 'i 'p e n s 'm rs e  ûiair.otoï< o f  h e a r t  
O d h tm  S »  I V o n s v e r s e  â isaa e tç j?  o f  « h o s t  
Oolumn 3 «  O ortS iothoroeici r a t i o
MftïÆS
1 * ü M s r  o n e  yeta»*
12., e
1 2 . 3  
1 2 ,1
1 ! |,B
1 2 .3
15, i:
1I.J ,Q
15*1
l i i .C -
15.1.'
6 . 5
i:i
1:1
7 , 7
8 . 0
8 . 1
6 * 6
7 , 9
. 5 3 2 8
k g l l l
.1:733
,5 ij2 K
; i '9 6 ü
ig o o o
.573,11
* 5 3 6 ii
. h S S l
.5 1 3 0
15,1s
1 5 .1  
131,9
1 5 .1  
1 6 , 8  
15 »H
1 5 .8
1 6 ,3
lC>i,8
yeazS'.
7 ,2 a iT o a
7 ,8 ,5 0 5 8
7 .5 *5396
8 * 0 .5 2 9 8
7 * 9 .ij7 0 2
7 .9 ,5 1 3 0
7*8 ,h 8 h 5
8 ,3 •5 2 5 3
7 .8 ,h7G 5
7 .8 *(;815
1 2 3
1 7 ,2 8 ,3 .4 6 2 6
1 4 .8 7 , 0 .4 7 3 0
1 5 ,9 8 ,4 .5 2 8 3
1 5 ,3 7 , 6 ,4 9 6 7
1 5 ,2 1 * 9 .3 1 9 7
1 4 ,5 6 .9 .4755^
1 5 ,0 7 . 7 .5 1 3 3
1 5 .3 7 .8 .5 0 3 2
1 6 .9 7 .9 ,4 6 7 4
1 5 .3 7*5 ,4i':39
1 4 .3 ■ 6 , 9 ,4 7 5 9
1 8 ,9 6 . 9 ,5 3 4 9
1 3 ,7 8 ,0 ,5 0 9 5
1 3 ,7 7 ,3 .4 6 5 0
1 6 .3 7 , 8 ,4 7 8 5
I h .O 8 . 3 .5 1 8 7
1 3 .3 6 , 3 ,5 3 5 5
1 6 .9 6 .3 .4 3 1 1
1 6 ,0 7 ,6 ,4 7 5 0
1 4 .9 7 ,7 .5 1 6 6
1 3 ,4 6 . 9 ,4 4 0 0
1 6 ,2 9 , 0 .5 5 5 5
1 3 ,3 7 . 7 ,5 7 8 9
1 6 .1 7 .7 .4 8 1 4
1 6 .1 8 ,6 .5 3 4 2
1 a 3
1 3 ,0 7 ,3 .5 6 1 5
1 3 ,0 6 ,5 .47:10
1 4 .9 7 .9 ,5 3 0 2
1 5 .5 7 ,5 .4 0 3 9
1 4 ,4 7*6 ,5 2 7 8
3» 2 y e a r s .
1 7 ,0 ih& ,5 0 5 9
l 6 ,0 8 .5 *5059
1 8 .1 S* 7 .4Ü 07
16 .  y 8 .6 .5 0 8 9
1 6 .5 8 .3 .5 0 3 0
1 5 .8 7 * r .5 0 0 0
10» 1 8 .3 .4 5 8 6
1 6 .2 7 .8 .4 8 1 5
1 6 ,8 8 ,4 .5000
14* 4 7 .5 ♦5208
1 6 .1 8*7 .5 4 0 4
1 6 .8 8 ,3 ,4 9 4 0
1 6 ,9 8 .4 ,4 9 7 0
1 7 .6 8 .7 .4 9 4 3
1 6 ,2 7 .7 .4 7 5 3
0Ë8 '
1. e ' 3 1 ■ 2 1 ■ 2 3
17.4, 6 .0 ,4590 16.9 G.a #4052 4,- 3 area'ro.
15,6 7.6 , 407m 16.4 ■6.9 *4207
15,5 8,5 *5484 17,3 7.6 nH3fB15.6 8.0- .5128 17.3 ■9.1 *5260 15.9 ■ 7.6 ,4780
15*'3 7*6 ,4967 15.4 ■ 7*9 *5130 15*3 ■ 8. 0 ■ *522916.6 ' «,4 *5060 17*2 ■ 8 .2 *4767 10.4 ' 8 . 0 ,434617* t ' 8 ,3 *4825 17*1 ■8,2' *4740 ■ ' ■' 8.5 .480216*1 7.8 *4845 16*6' ' 7,9 *4759 1&.0 ■‘ 8*4 .",5800
15*4 ■ 8 ,0 *5195 14*7 ■ 7*9 *5374 17*1 ■’, 7, 3 . ,426.9
16,4 ■'7è9 *481? 15*1 ' 8*7 *0761 • ; If*  9 ' 6.5 *5030
16.0 7,1 .4437 15*3 7*9 .#163 17,4 8*4 ■',4t>20
16.4 8.2 .3000 17*2 8*7 .0030 1S*8- ■ 8.1, ,4450
17,1 8*7 .3008 16. È 8 .0 .4038 ■ 16.6 ■ Ô.3 .5000
18.0 8*6 .4778 15.0 8.4 ,S6co 16.4 ■ 7,7 -.469515,0 7.5 .5000 15.9 8*1 ,0094 17,5 " 6,8 ■*4914
16.5 7*8 - .47^7 16.1 7.2 .4472 1C*7 ' 0 .2 ..4910
17,4 8.8 *507 15.8 8 .2 ,5190 1.6,7 7.7 . 4.611
16*1 844 .5218 15.8 7.2 .4557 16*7 ' 0*1 .4850
17. a 848 ..5116 16.4 8 .2 .5000 16.3 8.9 ,5394
16,4 748 *4756 16,7 8*8 .5269 17.1 9.0 .5263
16,6 8.1 Ll{879 17,1 8,5 16,6 ■ 3,1 .4821
15*.y 8.5 .5555 16.2 0*9 .5494 17,0 8,9 ,000016'*4 8. 0 *4878 16,6 Ô.7 ,5241 • 15,7 8.7 .0541
15,5 7 »H .4774 16.3 0.4 .5155 17.4 9 .0 .0172
15,5 8.9 ,5597 15,8 7,4 .4683 16.5 8*2 ,4970
16.3 8,5 .5215 . 16.4 e .o .4078 17.4 6.8 .5007
1(5,1 7,4 ,4596 17.2 8 .7 .5050 17.1 8*6 ,0029
15,4 8.4 .5454 17*9 8.5 .4749 17,5 9.0 .5143
17,8 S,1 .4709 15.9 a* 2 .5157 10,2 9,3 ,511016,8 7.7 ,4753 16,3 0.4 .5153 17,5 8.7 .497116.7 7.5 *4491 17.3 8*2 *4740 17; 2 9 .0 .5232
15*6 7.5 .4808 16.3 0,4 .5153 17,0 0.7 .5118
15.4 Ü.3 .5390 18.2 0*9 ,4890 16.3 8 .2 .5031
14 .S ' 7 .9 .5333 16.5 a* 7 .5273 17,5 9.1 .13200
10.1 7.4 .4556 17,3 7.4 . 4,277 15.9 7.8 .4Î5C616.6 0 .0 .4819 16*1 0,3 .5155 16.5 8.4 .5091
17*1 8,6 .5029 15.6 7.3 ,4600 16*9 8*4 .4970
1?,S 8 .0 .4651 17.3 9.3 .5376
16.1 6 .0 *4969 17,2 8 .0 .4M1
15.8 /•  f ,4583 17.1 6.3 .4654
17,1 fl.o ,4678 18*6 8 .8 .4731
4 8 8
1 a 3
16.1 6*7 .5404
16,7 7,9
16.4 7*7 .4695
17.7 9*0 ,5085
16.9 6*1 .4793
16.5 8.3 ,5030
18,0 7,5 *416717.2 8*5 .4942
16.7 8*3 ,4970
17.2 9,1 .5291
17.3 6*4 .4055
16.5 8.9 *5394
16.6 8,3 *5000
17.1 9.2 .5360
17.0 7 .9 ,4647
16.0 7.8 .4075
17.1 6,6 ,5029
17.1 8*0 *4678
17.7 8*9 .5023
16,7 9 ,0 .5389
17.2 6*6 *5000
16.5 Q*9 .5394
17.3 8 .8 .5087
17.8 6.9 .5000
16.3 8,6 .5276
17.3 ; 8 .8 .508719.0 8,9 .468416.5 7.5 .4545
17.1 6*5 .4971
17*1 7.9 ,4620
17.3 9*.a .5318
17.1 9.0 .5263
16.3 8*6 .5399
17.1 8,3 ,4854
16.0 7.7 .4612
16.8 8*0 .4762
16.4 8.0 .4878
16,9 6,9 ,5266
18,0 9*2 *5111
18,0 9,2 ,5111
17.0 8,4 .4941
17.5 9,(3 ,5143
jizSB
2 3
18.5 8.5 .4595 16.1 8 ,2 *5093
17,0 9.5 .5.580 19.4 9.3 ,4794
16.7 8,7 ,5210 ,16.4 8.3 .5061
16.4 7 .9 ,4817.,.. 18.2 8 .9 ,48.90
17.5 9 ,0 , 5143 16,0 8.3 ,5187
17.5 8.1 ,4628 17.0 8.1 ,.453*.
17,4 8,6 .4942 16.5 8,3 .5030
18,4 9.4 .5109 17.5 8 .0 .4571
17.3 ' 8,8 .5067 17.6 8 .9 «5057
15.9 8.4 .5283 10. 0 8 .8 .4889
18.0 9.5 .5278 17.5 8,2 ,468616.6 7.5 .4759 17.9 9.4 .5231
15.9 8.4 .5283 17.8 9,1 ,5112
16.3 8.7 .5337 18.5 8.3 .4486
17.4 8 .2 .4713 17.6 8.5 .4775
16.3 7 .7 .4724 17.3 8,7 .5029
18.4 9.1 .4946 10,0 9 .0 *5000
17.4 8.6 .4942 18,9 9.3 .4921
16.9 8,3 , 491.1
5. 4
17,3 8.4 .4855
years. 17.1 7*7 .4503
17.5 8.8 ,5029
16.6 16.7
8 .6 • 515.0
8.1 .4679 17.5 0,6 *4914
17.4 9.4 .5402 17,3 0.3 .4798
18.5 9,1 ,4919 16.1 8.4 , 52X7
17.6 9.3 ,5234 18.8 8.8 ,4601
19,3 8.8 ,4560 16,7 8,3 .4970
16.8 7.9 .4702 17.7 8.2 *4633
17.7 8.3 .4689 17,7 8*7 ,4915
17.7 9 .0 .5084 18,0 8,6 ,477816.7 7.6 .4551 17*2 8.6 . . 5 0 0 0
17,7 8.2 .4633 17.2 9.5 .552317.0 8.5 *5000 19.4 0,9 .4588
17.6 6.0 ,4545 17,3 8.0 .4624
18.4 9.6 ,5217 17.9 9*1 .5084
17.5 9,1 .5200 16,0 7.2 ,4500
17.5 0,2 ,ij686 17.3 8.5 .4913
17,4 9.3 .5345 18,4 8,9 .483716,7 8*5 .5090 17,8 9.3 ,522518,2 0 .6 .4725 16.7 8,5 .5090
17.8 9 .0 ,5056 18,5 8.3 .4486
lî 3 1 K 3
1 6 .9
1 6 .2
1 7 . 2
1 7 . 6
17 .9  
16 .4  
1 8 , 1  
17 .7  
l ê . l
17.6
17.4
17.7  
1 7 , 1
i .7  
Î3.2 
1 7 . 0
1 8 .5
18.8
1 7 .0  
' . 1
■«9
18.1
1 7 .9  
1 6 , 2
17.9
13.3
13 .3  
17 .7
16 .3il:|
16.3 
16. 0 
1 6 . 2
y. 2 ,4339 6. 3 yesï'B,
6 .7 .4760
6.3 ,4942
7 .4 *4137 19.6 8*9 .4495
6 ,9 .4972 17.8 6 .4 .4719
9*1 •4!|46 19.5 9.2 ,3l718
C.5 .4 (>96 a o .i 9 .5 ,4  724
11. 4. *4746 16.0 8.1 ,4500
9 ,0 ,3390 19.3 8*9 ,4611
8 ,6 ,4944 18.3 9.9- *486.3
S.9. *3460 16,8 8.5- .5059
9,.rt .3083 16.6 8,2 ' ,4940
3 ,3
: ' S
19.7 9.5 *4322
f .5 17.8 8.1 *4551
9 .2 ,3033 17.6 8*9 . 3 000
8 .1 *4765 16.0 9 .5  ■ .5278
6 ,4 *4,£540 16.8 9 .9  ■ .1)266
0 ,7 .4620 17.9 8*7 .48608.3 .4743 18.1 8 .4 * !i64i
8 ,7 .3088 17.5 8 .  9 *5086
8 .5 .3029 00.2 10.5 *51989»0 ,4972 18.3 6.7 .4754
8.9 .4972 16.4 7 .7 .46959 .0 .3,355 - 18.5 9 .4 *3081
8 .7 .4971 19.0 10.1 .5316
0 .7 .!:734 20,0 '8.1 .4050
9. a .5027 16. Ô 8.3 .49408 .8 *4972 18.6 9 .1 .4893
5 .6 .3399 19,1 9 .2 .4817a , i .4655 19.0 1 0 ,0 .3263s ,o *4936 18.3 8*6 .4699
8 , .9 ,3215
.4722
18.3 8.6 ,4809
S*?ij.iS
18,8 .9*3 ,494?
,5185 17.4
18,1
15.9
8 .5 .4 8 #
8.7
s .a
.4 8 0 7
,3137
13,4 9.  s .3 1 6 3
17.8 8.6 ,4331
18.3 9,3 , 3082
13.8 9.1 .4640
19.1 9.3 .4869
19.9 8.1 ,4070
19.4 9 .8 .3031
1 B 3
16. ü 8 .3 . 443.517,1  ■ 8 .7 # 0 8 8
15 ,1 9 .9 .5 1 8 3
20.3 1 0 ,1 .4 9 7 51 8 .6 8 ,7 .46281 7 ,5 6 ,4 .4 8 0 017,6 ■ 8 .1 « t}602
1 9 .2 8 .7 .4 5 3 1
19,2 9,2 .4798
19,8 8,6 ,43-43
18.4 8.9' .4837
18,9 8.8 ,4656
18.6 8,9 *4783
17.3 8.7 ,5029
17.2 8.8 .5116
18.9 9.2 .4868
18.6' 9 .0 ,4839
19,0' 8.5 .4474
19.8 10,4 ,5252
18.7 8.7 .4652
17.9 8 .5 .4749
17* 9 8 ,8 .49)16
1 6 .9 '9^6 ,'5079
19*4' %& .4742
1 8 .2 9o4 o5l65
17<j7' 80 9' „5oao
18.3 ( h ô ,4 7 5 7
17.5 8.8 .5 0 2 9
19.3' 9.1 ,4715
17, 6 a . i .4 5 5 1
17,5 0,4 *4800
19.0 SJi.O *4737
i t j .4 d.ty # 2 4 417.9 8,6 , if 916
'M.O 7 .9 .4 3 8 9
16,0 9 .5 ,5278
lê .2 9 ,9 #■440
16.3 9.6 .51-39
17.3 8.5 .49123
16,7 9.0 .481.3
18,7 5 .7 ,3137
18,0 a, 7 ,4633
19.7 9 . 7 .4984
HMALIÏ-^
1 9 3
3,9.1-: 
M ,l s  
1 6 ,  Ù
a ; i ,  0  
19,9  
1 8 * 4  
1 8 * 8  
18*6 
3.8*3 
1 8 #  
,18,1 
3.8; 9
18.5
18.6 
1 7 #m
1 8 . 2
17.3 
17* 9
1 8 i 6
1 0 .1
19.1 
1 9 , 0
19.3 
1§,0
16.7 
17*3
17.7
17.4
2 6 . 2  
16*6 
1 ? * 2
17.0  
18.3 
i e . 5
17.4 
17,9m16, 9
18.0
9*1
8*5
7.5
9.0
9.8
8.5 
9*4 
% 6 
%0 
8*7 
9*0 
% 6 
9* 5 
8 #  
ê .a  
9V 3.
8.6
6 . 0
9.9
9 .2
9 .0
9 .9
9.2  
8.6
8 . 1  
0 ,9
9.1  
6.6
9.1
8.7
8.5
6 .5  
9.B
8.1
8.9  
O.g
9.3
9.8  
0,1 
« ,a
,4 6 9 1  
.5183 
.4702 
■-,4286 
-.4985 
.4 6 2 0  
■#000 
#161  
.4 9 1 8  
.4 6  03 
«4972 
#079  
.5 2 3 5  
*3570  
*4916
#a6o
.5 1 8 2
*4725
,4624
#531
J&U6
#470
.471%
.5210
.4 7 6 7
,463g 
.4850 
,5144 
«5141 
•h9k2 
. 5000 
,5178 
,494a 
. b g h g
.5082
,4909
: ? m
.5 3 7 6
.5269
.4793
J m f)
16.4
17.5
17.5 
19.1 
a s .  9  
:ia,6 
19,8 
1 7 . 0m
8.9  
6 , 1  
9.0  
1 0 .  û  
0,7
9.3  
8,7
8.3  
8 . 6  
8 , 6
.4 8 3 7
,4 6 2 9
.5202
.5 2 3 5
# 4 6 0 5
.4 * 7
.4394
« 4 6 6 5
# 4 8 5 9
.4 8 3 1
7* 6  y e a r s c
16.7 
2 0 ,6
18.4
17.0 
18. 7
2 0 .4
17.3
18.7 
18.5 
2 0 . 2
18.7 
1 9 . 6
19.5
19.5
18.6
19.9
18.5
19.1
15.5 
19.1 
18.2 
18.7
10.9
19.4
18.6
19.4 
1 7 . 6
8.7 .4652
11; 0 .5340
9.3 .5054
7.6 .4382
10.1 ,5401
8 .9 .4363
8.5 .4913
8.5 .4545
9.8 .5297
9.4 .4653
9.5 .3080
9.6 .494910,2 ,5231
9.5 .4872
9.4 .5054
10,1 .5075
8.4 .4540
9,3 #4869
0 ,0 .5161
8.8 .4007
8.5 ,4670
î?.0 •4013
9.8 .5185
9,5 .4897
9,4
7.8
.5054
,4021
8 .6 .4031
20# 8
19.4
1 7 . 4  
18,6
19.3
1 9 .0
19.7 
lS-,2
16.4
80.7
19.1 
.18 .,4
17.7
16.7
18.1
19.1 
SÔ.2
19.5
2 1 .5  
2 1 ,0  
20, S 
3.7*6 
18.6 
1 9 . 8
19.3
19.1 
18.7
2 1 .2
19.9
19.6  
1 0 , 0
19.4 
2 0 . 0
19.9  
18,2  
19.8
17.7 
1 0 .1  
1 9 , 1  
17.6
18.9 
18.9
9.3 »42$71
9,6 ,4948
6,6 .4942
9.2 .4946
9.6 ,4974
9,2
0,4
#4642 
•j 4264
9.0 #4667
9,1 #4946
10.3 ,4 9 7 6
%?i ,4869
9.1 #4946
8,8 , 497a
8,2 .4910
8.9 .4517
9.7 .5078
5.9 #440iS
9,1 ,4667
10.5 ,,4S'Blî
10.3 .45,305
9.0 .4 3 2 7
9.4 .5341
9.7 .5160
9.0 .4545
9.3 .4 8 1 9
8.6 .450 5
0.9 ,4759
9.4 #4434
9.1 .4573
8 .9 .4541
8.9 ,4944
9.0 .4639
9.8 .4900
8.9 , 447a
8.5 .4670
9.7 ,4899
9.4 ,5313.
9 ,0
8.5 .4450
8.9 .5057
8.9 ,4703
a. 9 .4709
Asyj.
MAÏÆS
1 2 3 1 2, 3 1 2
1 8 .3 9 .3 ,5 0 8 2 1 7 .1 8 .4 ,4912 1 9 .9 9 .2
1 8 .5 8 .6 .4 6 4 9 1 9 .9 9 .1 .4 5 7 3 2 1 ,0 9 .3
2 0 .1 9 .0 .4478 2 0 .1 9 ,1 .4527 1 9 .9 9 .0
1 9 .3 9 . 0 .4662) 1 8 .7 8 ,9 .4759 2 2 .6 9 ,9
1 8 .0 9 .0 .5000 1 8 .3 8 .8 ,4 8 0 9 2 1 .6 9 .0
2 0 ,0 9 ,1 .455 0 1 9 .0 8 ,7 .4 5 7 9 2 1 ,5 9 ,8
1 8 .7 8 .6 .4 5 9 9 1 9 .1 9 .9
1 9 .5 8 .9 .4 5 6 4 1 7 .5 8 .4
1 7 .3 8 .7 .5029 8 .  7 y e a r s . 2 0 .2 1 0 .6
1 9 .0 9 .5 .4 7 9 8 1 8 .8 8 .8
1 0 .9 8 .9 *4709 1 9 .5 9 .6
1 8 .4 8 .9 ,4 8 3 7 2 0 .6 1 0 .7 *5194 2 1 .0 9 .3
17*1 8 .5 .4 9 7 1 1 8 ,7 9 .6 ,5134 1 8 .4 9 .1
1 8 .6 8 .8 .4 7 3 1 2 0 .9 9 ,3 .4450 1 9 .2 9 .1
1 8 .8 9 .1 .4 8 4 0 2 1 .1 9 ,6 .4550 2 0 .8 1 0 .0
2 1 .4 9 .3 .4 3 4 6 1 8 ,5 9 .3 .5027 2 1 ,0 1 0 .0
1 8 .4 9 .6 ,5217 1 9 .2 1 0 .3 ,5365 1 7 .9 9 .0
1 9 ,0 1 0 .5 .5526 1 9 .6 ■ 9 .2 .4694 1 9 .3 9 .3
1 9 .9 1 0 ,0 *5025 1 9 .3 l o . i ,.5233 2 0 .5 9 .6
1 8 ,9 8 .9 .4709 1 8 .5 9*6 ,5 1 8 9 2 0 .6 I 0 .8
1 7 .7 9 .2 ,5 1 9 8 1 9 .0 8 .7 .4 5 7 9 1 9 .7 8 .9
1 8 ,8 8 . 7 ,4 6 2 8 1 9 .2 8 .8 .4 5 8 3 2 0 ,8 8 .5
18*9 9 .2 ,4 8 6 8 2 1 .0 1 0 .4 .4952 8 2 .9 9 .8
1 8 .2 9 .0 .4 9 4 5 2 0 ,9 8 ,9 ,4258 2 0 ,6 1 0 .3
1 8 .7 9 .2 *4920 2 0 .1 8 .4 .if 179 1 9 .6 9 .3
1 8 .0 8 .9 .4 9 4 4 1 9 .4 1 0 ,1 ,5206 1 9 .5 9 .3
1 8 ,5 9 .0 .4865 1 8 ,7 8 ,7 .4 6 5 2 2 1 .8 8 ,8
19 .1 9 .5 .4 9 7 4 2 1 .4 9 .9 ,4626 2 2 .1 .1 0 .0
1 7 .4 9 ,5 .5460 1 8 .7 8 ,7 ,4652 2 1 .7 9 .9
1 8 .8 9 .6 .5106 1 9 * 0 9 ,6 .5053 2 1 ,0 9 .5
2 0 ,5 9 ,5 .4 6 3 4 2 0 ,7 9 ,2 ,4 if44 2 0 .6 9 .7
2 1 .8 1 0 ,2 .467 9 2 2 ,6 9 .7 .4292 1 9 .2 8 .5
1 8 .5 9 ,6 .5 1 8 9 2 1 .8 1 0 ,8 .4 9 5 4 1 9 .3 9 .7
1 9 .9 9 .7 .4 8 7 4 2 0 .0 9 ,6 , i-jOoo 2 1 ,1 9 .0
1 9 .5 9 .8 .5026 2 0 .9 1 0 .2 ,4 8 8 0 1 9 .0 8 .8
1 9 .0 9*6 .5053 2 0 .0 9 .2 .4 6 0 0 1 9 .1 8 .9
1 8 .6 9 .7 .5215 2 0 .7 1 0 .8 ,5217 1 9 .4 9 .2
1 9 ,2 9 .5 .4 9 4 8 1 7 .9 9 .4 .5251 2 1 .0 9 .2 -
1 8 ,5 9 .2 .4 9 7 3 1 9 .7 9 . 0 , if568 2 0 .8 10 ,1 .
1 9 ,0 8 ,4 .  4421 1 9 .4 9 .5 ,4 8 9 7 1 8 .1 8 .5
1 8 .7 8 ,7 .4 6 5 2 1 8 ,6 8 ,9 .4 7 8 5 1 0 ,6 9*4
17*5 8 .4 ,4 8 0 0 2 0 ,0 9 . 0 ,4500 20 .5 8 .5
3
4 6 2 3
4429
4523
4167
1)800
492-3
4429
4 7 4 0  
4 8 0 8  
4 7 6 -'AL
O.Q
>0,
5 2 4 3
4 2 7 9
5000
4745
4 7 6 9
4037
4525
4 5 2 4
4 7 0 9
4 4 2 7
5026
4 6 3 2
4 6 6 0
4 7 4 2
4381
4696
5 0 5 4
4 1 4 6
MALES
1 g 3 1 2 3 1 2 3
19.5 •9.6 .4923 18.6 9.8 .5269 17.5 8*4 ,4800
18,7 9.0 .4813 19.3 9.4 .4870 19.6 9*8 ,5000
19,1 9.5 .4974 21.8 10.4 ,4771 20.1 9,5 ,472621,0 10.5 .5000 21,0 8.7 .4143 19,9 10,0 *502521.4 10.8 .5047 21.1 8,8 .4171 21,2 9*9 ,467020.2 9,8 .4851 25.4 10.6 .4521
19.5 10.4 .5389 19,5 9.7 .4974
19.8 9,9 .5000 21,2 9.4 .4434 10. 9 yeare.20.8 10.1 ,4856 19,6 10,8 ,5510
18.5 9.7 .5243 20.7 9*9 .4783
19.7 10.4 .5279 23,6 10,6 ,4491 22.3 9*9 ,443921.1 9.7 .4597 19.0 10.1 ,5316 22,5 11.1 .493319.8 9.5 .4798 22.9 9.4 .4105 20.3 9.1 .4483
19.2 9.2 .4792 81.9 9*5 ,4338 21,8 8,9 .4082
21.4 8,9 .4159 19.4 9.3 ,4794 22,4 9.6 ,4286
18.5 9.1 .4919 22.7 10,1 .4449 21.9 10.2 .465721.4 9.3 .4346 18,7 8.7 .4652 22.9 10.3 .4498
22.9 10.1 .4410 21*4 8,0 .373822,8 9.7 .4254 21,4 9*9 ,4626
9. 8 jrefirB. 23,0 10,0 ,4348 20.7 9,0 .434823.0 10,4 .4522 23,3 10.2 ,i|37821,1 9.5 .4502 20.4 10,4 .509880.8 9.7 .4663 21,0 9.8 .4667 20,3 9.4 .463026.'2 10.4 .5148 19.7 9,0 .4568 23,1 11,1 .480520.1 9.0 .4478 21,4 10,4 ,4B6o 21*2 9.7 ,457528.6 10.3 .4557 23,9 9.8 .4100 22,3 9*7 .4350
19*7 8,8 .4467 22,2 10,1 .4549 22.0 9*2 .418221.7 10,4 .4793 19.5 8.8 .4513 23.5 9*9 ,4213
19,4 9.4 .4845 20.6 10.3 .5000 23.0 9*8 .4861
19.7 9.1 .4619 21.2 10.4 .4906 22,0 9,8 *445428.1 10.9 .4932 21,0 9.8 ♦4667 24,5 11.0 .449025.8 11. 0 .4622 22,0 10*2 .4636 19.3 9,0 ,466321.3 9.5 .4460 22,1 10,9 .4932 21.6 9.3 .430520.6 9.3 .4515 22.3 9.8 .4395 21*4 9*5 .443921.1 10.8 .5118 20.4 9.2 .4510 22,3 8.5 .381221.0 10.2 .4857 18.9 9.8 .5185 21,8 10.0 .458720.2 9.5 .4703 21.5 9.7 .4512 20,0 9,7 *4850
19.1 9,3 .4869 21,2 10,3 .i;858 21,8 9.7 .444921. 2 10,2 .4811 20.8 9.8 .4711 20.4 9.3 ,435922.0 9*0 .4091 20,5 9.0 .4390 22.4 8,8 .3929
18.3 9,5 .5191 21.2 9.2 .4363 24.8 10.5 .4234
20.5 9.9 .4829 19,2 8.8 .4583 22*0 10,7 ,4864
19.5 9.4 .4880 18.9 9.3 .4921 22.6 9,0 .3982
493
tmÆ-&
1 £ 3
2 1 ,4 1 0 .5 *4906
1 9 ,4 9*6 ,494&2 1 ,9 9 .5 .4 3 3 823,6 8 .9 *37712G,e 9.9 ,47608 3 .6 1 0 .7 ,45348 0 ,6 9 .6 «4 6602 0 ,2 10 . X *5000
2 2 .8 9 .3 ,4 0 7 91 9 .x 9 .6 v30â6
19,4 9 .5 J i8 9 ?2 1 ,4 10,,7 ,5 00 02 3 .6 12 ,4
3 8 ,7 9 .4 #414121. 0 10*3 #49052 1 .2 B ,a JùM-2 1 .6 1 0 ,3 Jil6Q2 2 , 0 1C, 8 *45452 1 .9 l e .  S .46372 2 .4 i c , 3 .459824.6 1 0 .4 #428822 . ô Sv7 .4292a i .  a 10.® J)611
19.  4 9*0 . 46.35
1 9 .1 9,4 .49212 2 .4 6 ,9 ,397321.  a 9 ,4 .J.i4542 0 .7 1 0 .1 J\8792 1 ,7 5 .1 .4 1 3 32 1 ,4 9 ,0 .45792 2 .1 8*9 ,ifCF2782.4 9 ,7 .4 33 »2 0 ,4 8 ,1 *597117,8 8 .6 *h9kU
S3.4 % 7 .«-41452 8 .1 9.8 .443422,5 9,5 *48222 1 ,2 1 0 ,0 ,4 7 1 72 1 ,6 . i i „ : i ■ .51352 3 ,1 l o . a .44162 2 .0 10,3 «iifoôS2 1 .6 1 0 ,7 ,4954
1 3 o
11. 10 yo;?i>!''> 0
22.5 8,7 -386721. S %3 *4481
2 3 ,7 1 0 .1 •hhk9
23,5 1 0 .5 .44682 5 .1 1Ô.5 .418323, 0 1 1 .1 .4626
2 3 .7 1 1 .3 . 476G2 2 .8 9.  S .4035
22,4 9 ,4
23.6 9,7 .41102 4 .1 1 1 .0 .4564a e .9 1 0 ,7 .467213.  2 9.4 .4696S3. 3 1 1 .2 .4 8 0 ?
2 1 ,9 9,B *4475
2 2 .9 9 .7 .403?23.2 1 0 .5 ,4526
3 3 .7 9.7 «4c<93
3 1 .7 6 ,1 .57332 1 .8 • 9» 4 .431220.7 10,1 .4879
8 4 .5 11.4 .4653
28.> 0 9 .2 .4182
23.3 Ih3 ,3648
2 4 .5 1(5, a .4408
as. 2 9 .3 ,41892 1 .3 9*4 «4413
33.5 %  5 *4077
24 «8 9.8 .395528 4 , 0 1 0 ,4 .4353
21,3
8 2 .0 8.49.5
,394if,43182Û.5 9.4 .4585
22.0 %S .4530(320.9 9.8 ,4402
2 2 .5 10# 0 »444if
2 5 ,7 10*9 .42412 3 .6 1 1 .3 .47882 2 ,0 10,5 .4773
2 2 .8
£ 0 .7
£ 3 .88 1 .6
£3 .6
8 3 .1  
2 0 . 9  
2 1 .8  
2 5 . 0
2 2 .5  
2 1 . 7  
2 1 .7  
21. S
2 2 .1
2 1 . 3
2 3 .5  
2 5-, 3
2 3 .3
2 4 .1
2 4 .3  
2 3 ,9  
2 1 .  i l  
25,7 
2 â , â
2 3 . 2  
2 2 . 1  
25. 0 
2!) » 1 
2 0 ,8  
25 . 0 
2 0 . 1  
;.î3# a
2 8 .6
8 8 . 3  
22.1
2 2 .4  
sa . 5 
2 1 .1  
8 2 ,  0  
2 0 , 3
9 ,99 .3
9.4
9.7
9.6
10.7
9.3
9 . 5  
1 0 . 2
9 . 8  
1 1 . 1
9 . 9
9 . 6
IC ’» j
9 .0
1 0 . 8  
1 0 .1  
1 0 * 0  1 0 ,8  
1 0 , 6
9 .9
9.3 
9*5
9.3 
1 0 ,2
%7
9 .7
11.4  
1 0 , 7  
1 0 , 0
8 .8
9.31 0 .7
11.5 
1 0 . 18 .79 .0
9.3
9 .89 .6
9 .6
1 0 . 8
,4 3 4 2
,4493  
,-1.052 
J :4 9 1  .4068 
, 4 2 6 3  
,4 4 5 0  
,4 3 3 0  ,.4000 
,4 0 0 9  
.3 1 1 3  
J 0 6 S  
.  '.i.’îû4 
,. i | 6 6 l
.1,835,.4596
•i
*!ii£02
, 4832 
,4 3 6 a  
..4213 
#4346 
,4 0 0 8  
,4 8 0 4  
.4 0 4 0  
,4 3 0 9  
#4217  
#4751 
# 5 1 4 4  
*4696 ,4 08 0  ,4009
..473if
.3 1 5 7
.  457(),4886
.4 01 8
.4 1 5 2
, 455e
*4364.5035
4 9 4
a s
1 e 3
2 3 , 2  
1,7
,o
1 1 , 0
1 2 *  1 1  y e w s *
24.0 16*9 *.454a
21.3 9.0 *4225
22.8 10.6 •4649
22*3 9*7 *4350
21.4 9*5 .4439
24*4 10.6 •4344
22,4 9,4  ■ *4196
21,0 10.1 *4633
21*0 9,2 •4381
22,3 10*2 *4574
23.5 9,0 .4170
24,7 10.8 *i(372
22,9 9 ,0 #3930
23.9 10.3 .4393
23,1 10,2 *4416
23,6 11.2 ,4746
20,6 10,2 *4951
23.7 10,7 *4515
22,9 0*9 ■ *3886
24.9 10*5 *4217
23,9 10.7 #4477
24,2
22.1
12*5
10,0
*5165
*4325
24,8 10*3 *4153
23.8 10.5 ♦41)1224*6 9*9
21.0 9.8 *4667
25,1 11.8 *4462
21.0 9*1 .4333
22,7 10,0 ,4405
24,2 11,0 #4545
22,0 10.3 ♦4682
23,5 9.0 .417024*6 10,4 *4228
23*4 10*3 *4400
24.1 11.2 ,46i)7
2i(,3 10,9 ,4486
21.3 9,8 ,46 00
24.3 10.7 «4403
23.5 10,8 .4596
25*1 10,8 *4303
23.9 11.5 ,4812
23,2 : 8 .9 ,3836
23,2 9.8 .4224
22,5 9*3 •4133
23*6 9,5 *4025
21.0 10*4 *4952
22*9 lO.B ♦471Û
23*8. 1.0,9. .4580
82.3 . 9*1 *4081
28.6 10.6 *4690
25.5 11*3 *4431
23.4 9*9 *4231
24,2 10. Cs *4132
22,8 10,7 *4693
28,8 10.4 ,4561
24.9 11.0 .4418
20.4 10*7 .5245
84.1 10.7
25.3 11,7 ,4621)
21,4 10,4 ,4860
24,2 10.2 #4215
20.3 9*7 .4778
21,3 9.4 .4413
21,6 9*5 .4398
23.1 8,9 .3853
24,5 11.4 *4653
13.  12 yeare1*
24.7 11.9 *4656
23,0 9 ,0 .3913
23.9 10,410,2
.435126,1 .3908
24.1 10.9 .4523
2 3 , 9
2 4 . 2
2 3 . 5
2 1 . 0  
2 3 .  Ô
2 4 .5  
22. k
2 1 . 6l'ü"!23.9
2 2 , 2
24.6
2 2 . 2
24.1 
22.7
23.0
24.2
23.4
24.2
24.4
3 .7  
-1
23.7
i :f
2 1 . 0
A.f#
23.4 
23.6
23.4
2 5 . 4
2 2 . 5  
21} *0 
2 4 ,  6
2 4 .4  
8 5 . 5 . 
3 6 .1
0 3 .5
8 0 .7
2 3 .7  
2 4 ,0  
2 4 ,9
9 . 1
1 1 . 0
1 0 .3
9.9
1 0 .5
10.3 
1 1 , 0
8 .7
9 .7  
0*4
9.7
8.7
11.4
9.6
9.9  
1 1 . 0
9.6
9.9
9 .8  
1 0 , 0  
1 1 , 1  
1 0 , 0  
1 1 . 0  
1 0 . 8
1 1 .6
9,3
1 1 , 1
1 1 , 2
1 1 . 0
9.7  
11,0 
1 0 .  S
9 .7
3 . 6
9 .7  
1 0 . 6
8 ,9
8 ,1
1 0 ,7
1 1 ,2
,3 8 0 7  
,4 5 i i5  
.4 3 8 3  
,4  f'lif 
,4 4 1 2  
.4 2 0 4  
,4 9 3 .1  
,4 0 2 3  
♦4059  
.3 7 8 4  
.3 “
.
I4229
,4 0 4 5
, 5 5 2 4  
*
Vf.
.4 8 2 5
,3019
.4 8 0 9
*4355
,3 9 4 3,4016
.3 6 0 4
.4 0 6 1
,3 7 6 7
, 3 9 1 3
.4 5 1 5
,4 5 1 6
9 .5  *3815
MAL'ES
1 2 3 1 2
25; 5 10,8 .4269 24.1 10,4
27. 1 11.5 ,4243 24,1 9 ,8
26. 1 12.7 ,4866 21.1 9 .0
23. 0 10 .4 .4521 25.5 10,5
25, 7 10,7 .4163 26# 0 11.5
23; 9 10,9 ,4561 26.1 10,2
21 , 8 10,3 .4725 23.-3 10.1
27 . 5 11.7 .4255 25.6 10,2
25; 0 10,3 *4180 24.2 9,4
24; 5 9 ,8 ,4000 25,5 12.3
24, 0 11 ,9 ,4958 26.6 10.2
23. 0 11 .2 ,4870 25.2 10,7
23. 0 10*2 ,4435 23.5 12.1
84. 7 10.6 .4291 22.5 8 ,8
25. 8 10,5 ,4167 26 .0 11.9
82, 5 10,4 *4622 25.8 9 .8
23. 3 9*7 .4163 25.7 11.4
24, 6 10,6 ,4309 23.8 9.4
24. 2 1 1 .2 ,4628 28*5 11.1
0 10.8 .4320 24.8 10*4
26. 4 1 1 .0 .4167 26.7 10 .0
21. 4 10.9 .5093 2 7 .4 10.8
24. 5 10,1 .4122 26.8 1 2 .0
21. 9 10,4 ,4749 24 .6 1 0 .9
24. 9 1 0 .7 .4297 2 5 .9 9 ,7
22. 9 11.2 .4891 23,2 10 .7
21, 9 lo .  4 ,4749 22.3 10 .0
26. 8 10.5 .3916 24.4 10,3
24, 5 1 1 ,7 ,4775 26.1 11.526.6 11.1
3
14« 13 years*
24.4
26 .0
27.1  
26*6
84.1  
24.x
27.1  
.0
10; 6 
lo ;9
10 .7  
12*0 
11.5  
10*6
10 .7  
10.9
*4344
.4192
.4772
.4955
a j .2  
25.6
23.4  
28.2
25.7
25.4
24.8  
27.2
26.5
.4315
■ 5,4118
9%
. #
13984 
,3884 
« 
m 
*
*3911 
.4577  
«3799 
.4436 
.4058 
«
.3745 
.3
14431 
.3745 
.4612 
.4484
28.2  11 • 3
1 0 .0
10.5
10 .3
12 .3  
11 .8
11.5
11.6  
11.9  
10.5
18:1}
. 44 o6 
,4173 
.4007  
.4310  
.4102
.4402
.4362
,4677F
# 
« 
0 
0
1 ■ 2 3
22*9 1 1 .0 .4804
25.2 11,5 .4563
24.9 11.1  . .4458
23,9 10.3 .4310
27,5 10.5, .3818
25,8 10 .6  - .4108
24.8 11.2 .4516
28.7 10 .3  . .3589
25,7 11,1 .4319
27.3 12 .2  . .4469
25.9- 9 .5  •.3668
25.4 10.8 .4252
23.4 11 .2  . .4786
24.1 11 .0 . 4564
24.0 10.7 .4458
27,0 11.3 .4185
23*2 9 .7 .4181
24.0 12,2 .4919
24.3 10 ,0 .4115
24*3 11.3 .4650
26.3 11.8 , .4258
29.0 12 ,7 .4379
24.8 9*9 .5992
1 5 , 14 year a * .
25.7 11.5 .4475
24,-7 11.4 .4615
28.1 11.8 .4199
29.2 11.6 .3973
29.8 12.4 .4161
29.4 13 .2 .4490
27,3 10 .9 .3993
27,2 11.5 .4228
24.4 10,2 .4180
27*5 10,5 .3818
27,6 10 .7 .3877
26,1 12.5 .4789
24,927.0 l i t  I •ilS
496
EAI®S
1 ,2 . 3 1 2 3
24,3 11*4 ,4691 26,5 11.3 .4283
84*3 11.5 ,4732 27.5 9.8- ,3582
23*4 10 ,0 .4273 26.6 12.7 *4774
28*2 11,5 .4078 26.2 10,5 ,4008
26,5 11.0 ,4151 26,5 10 .2 .3849
27.5 12*4 ,4509 27.5 11 .7 .4239
30,1 12*1 *4020 28.5 12 .9 ,4526
25,2 18*6 , .5000 27.1 11.5 ,4244
24 .6 10*8 .4390 24 .7 ’ 11.1 , 44 94
26.5 11*5 ,4340 27,7 12.7' ,4585
2 4 .0 9*8 *4083 24. 8 11,4 .4597
26,2 10*8 .4122 26.5 11 .9 .4175
25.2 9*1" .3611 27.9' 12,1 .4337
25,1 11.3 ,4502 27.5 12,1 .4400
24,0 11*3 .4708 27. 8 ' 12 ,1 .4353
26,8 11*5 .4389 27,0 12 .3 .4555
26,5 11.1 .4169 30 . 8 12 ,4 .4026
28*9 12*5 .4325 25.7 10 ,9 .4241
25.7 9*5 ,3696 2 7 ,7 18.1 .4368
26,7 11,8 .4419 26.9 1 2 ,0 .4833
26*9 12*5 *4647 28.6 12,5 .4371
88.5 12,9 .4558 28,5 13,3 .4700
2514 10,7 .4215 28,9 12,7 .4394
28*5 11*7 *4105 26*8 11 .7 .4366
22*5 10.8 ,4800 28.4 ' 12.4 .4366
26.5 11.2 *4226 27*3 10.4 .3809
26 ,0 11.8 ,4538 23,1 9 .6  ' ,4156
24.1 11*0 *4564 27,8 13.8 .4748
23.4 9 .6 .4103 25 , M 11. ,4484
28.2 13.0- ,4610 27.4 10.8 .3942
24.? 8 .7 *3522 23.4 10 ,7 .4573
26.7 11,1 .4157 28.3 11,2  ' .3958
28.6 9 .9 .3461 21*3 9 .2 .4319
27.4 11.7 .4270 22.5 ■ 7 .9 ,351124.2 11 .3 .4669 23.8 10.1 .424428.1 11.1 ,3950.. 23,7 9 .4 .396628.6 10,7 ,3741 26.4 12.3 .465923.6 9 ,9 .4195 25.4 11.5 .4527
25.3 1 0 .0 .3953 26.9 11.7 .434924.0 10*7 .4458 28.5 12.1 .4246
24,1 11,3 ,4689 28.1 10 .9 .387925,2 10 ,2 ,4o48 25.2 12,3 ,4881
2 ,
'24.5 10 .5  .4204 
'23.6' 10 .5  .4364 
28.2' 9 .9  .3511
27.5 1 1 .0  .4000
27 .0  10 . d .3704
8 6 .4 -1 2 .4 '  .4697
25 . 2- 10.8- .4286
24.5: 10.2- .4163
23.8  10.4- .4370
27 .5- 10 , 5;' .3818 
27.4' 12 .1  .4416 
27 . 6 ; 10 .9  .3949 
25.7' 11 .9 ' .4630 
26.9- 9 .3  .3457
24.2- 10 .9  .4504
28.6  11 .4  .3986
28 .2 ' 12.4 .4397
84.4 11.3 .4631
28 .0 ' 11 .6  .4143
15 y e a rs .
27 .1  ' 12.5  ,4612 
24 . 7 - 10.3 ' .4170
27.1  11 ,7  .4317 
2 7 .3 ' 10.5 .3846
28.9  ' 11.6  .4014
28.1 13.0  .4626
26.9  11 ,8  ,4386
26,6 ■ 11 .3  .4248
28.1 • 12 .1  ' .4306
29.1  10 .7  .3677
26.3  10 .3  .3916
29.8  12.1  ,4144_ 
26 . 0; 11.1  .4269
26.9"' 12 ,8  ,4758
2 4 .5  9*0 ,4  WO
27.9  12;9 ,4624
2 5 .5  ld.g^"-1-%57 
.0  12,'1 .4654
■ MALES
' 1 ' S': 3 . 1 2 - 3 ; 1"' ; 2 ; 3
mg.Q 11*5 .3965 2 6 ,8 1 0 .7 ,3992 2 8 .2 / 10 . 9 , .3865
.28* Q 11 *9,.: ,4250 3 0 ,5 12.3 ,4033 24 . 5 ., 1 0 .1 .4122
.25.8 1 0 . 8 . ,4106 25.7- 11 .6 . ,4514 ' 2 6 .7  . 9 .5  : ,3558
.26 . 2 11*3 *4313 28.6 12 .9 ,4510 ■ 2 6 .7 / 18.8 ,4794
.29.1 1 2 ,5 .4295 2 7 .8 12,5 ,4496 29 . 5 , 12 . 0 ' ,4068
.25*3 1 0 .5 ,4150 2 5 .1 11, 9- .4741 '.26; 9. 12.0 ,4461
.24.3 9*9 .4041 2 9 .4 12.6. .4286 ' 27 . 7 , 12.2' .4404
28.5 11*4 .4 000 2 7 . 0 10 ,7 .3963 • 26.5 11.9 .4491
26.2 10.1 .3713 2 7 .1 12 .0 .4428 28.2, 12.5, .4433
,28.1 5.5, .3381 ,29 .2 13.4 .4589 28.5 12,1. ;4246
25 .7 10*8 *4202 26.2 12 ,1 .4618 3 0 .8 12.1 *3929
25.9 10.2 .3938 87.7 1 0 .7 .3863 26.3 11.3 .4297
,23.6 11,1 ,4703 •2 7 .3 10.3 .3773 26.7 9 ,9 .3708
,26.6 1 3 . Ï ,4925 2 4 .2 9.3 .3843 28.6 11.8 .4126
.27*9 12.2 ♦4373 3 0 .9 12,2 .3948 28.0 10.3 ,3679
2 6 .0 10.2 .3923 ,2 7 .1 11 .0 .4059 26.3 10.4 .3954
,30.1
,28 .7
10.8
12.2
,3588
.4251
2 5 ,0 10,3 .4 120 28.5
28.6
13.4
11.6
.4702
.4056
,28.2 1 2 .4 ,4397 , 2 6 .7 11.6 .4344
.25.1 1 0 .7 .4263 1 7 . 16 yoars. 2 9 .9 1 2 .5 ,4181
29.0
26.2
12.9
12.3
,4448
,4695
-
,4296
2 6 .3
26.3
12.4
9.1
.4715
.3460
,2 7 .7
28 .0
11.8 ,4 260 27.(1 11.6 29 .7 12.1 .4074
1 1 .9 .4850 2 6 ,3 11.3 .4297 26 ,4 10 .9 .4129
26.2 11.6 ,442 7 27 .3 11,3. .4139 28.1 1 3 .7 .4875
28 .0 18.5 .4464 27.4 9 .2 .3358 2 7 .3  , 12.5 .4579
27.8 13.5 .4856 26 . 0 , 9 .7 ,3731 25 .6 10.2 .3984
28.6 1 2 .7 .4441 2 5 .9 12.4 .4788 3 0 .7 11.5 .3746
88.1 11.8 ,4199 28.6 1 0 .9 ,3811 30.0 12,3 .4100
2 5 .4 10,6  , ,4173 2 6 .8 9 .7 ,3619 29 .8 12.6 .4228
26.5 10.5 .3962 2 9 .0 13.1 .4517 87,7 12.7 .4585
26.9 9 .9 .3 680 3 1 .6 12.6 ,3987 26.9 11.7 .4349
28.5 11.8 .4 1 4 0 2 9 .0 12,3 ,4241 28.5 11 .6 .4070
26,1 11.8 .4199 2 7 .3 10 ,3 ,3773 27,0 11.3 ,4185
28.5 1 2 .7 .4456 2 7 .8 10,9 .4007 28.4 13.5 .4753
2 4 .9 9 .7 ,3896 2 9 ,2 12.1 .  4144 25,  9 12 ,2 .4710
25.8 11.7 .4535 2 9 .4 1 1 .7 .3980 24 .2 11.5 .4752
24.9 10,7 ,4 297 28,7 10,5 .3658 87.8 18.7 .4669
2 7 .2 10.4 -3823 28.8 11,9 .4132 30.5 13.2 .4328
2 9 .6 12,7 ,4290 30 ,2 11,5 ,3808 2 9 .7 13.4 .4512
23.1 10.2 .4416 2 5 .8 10,5 .4 0 7 0 26.1 11.3 .4329
2 7 .8 1 1 .9 *4281 27.4 1 2 .7 .4635 29 .5 12 .9 .4373
28.3 11.9 .4205 82,8 9.4 ,4123 2 7 .2 10 .9 .4007
2 3 2 2
£9.8 12.9 *Ü329 £7.5 11.8 ,4291 1 9 ,  :18 yo5u«B.2 7 .0 12.1 #19^81 £6.8 11.7 .436625.1 11 .0 •ll3S2 £8,6 11,3 .3951£8.5 11,2 *3930 £8 .9 11,4 .3945 28,2 12.1 .42913 £ .l 11.8 ,3676 29.9 14,2 .47if9 £5.4 10,1 .397626.5
26,7
12 .0 *4528 28.4 12.5 ,4401 28.5
29.9
12.1 ,i}24610.6 *3970 3 0 .3 14.4 .4752 13,2 .4415
27.G 11.1 ■ ,4111 29.7 10.6 .3569
18. : £7.4 11,8 .4307 27 .0 11,1 . i l l l lL ( 30 .5 12.3 ,4033 30 .1 13,6 .4518
3 0 ,0 11 .7 ,3900 27.4 11.6 .4234
11.8 28 .9 11.7 ,4oii8 26.4 12 ,0 ,4545£6.3 «448 / 28,4 11.9 .4190 23,6 12.2 .426625.9 .4324 £9,3 12.5 .4266 £9,4 11,5 .391226, 9 ,4610 27.3 10.6 ,3883 £9,8 12 .7 ,426231.0 & ,4452 31 .7 10.9 •34^8 £7.8 12.1 .i»352£6.0 33# 0 
I B ^ h
.4643 £8.4 12,6 ,i|437 £6.3 11,4 .433529.5 .4203 27.3 l l . l l ,4176 28.6 10.2 .356630.1 12# B ,4252 27 .7 12,ii .4476 3 0 .5 12.9 .4229
£7.3 10*7 ,3919 28,7 10 ,2 .555i| 26.5 11 .9 ,449129.6 11.9 ,4020 3 0 .0 12.6 .4200 30,1 11.9 ,3953
£7 .3 11.7 .if 286 29.5 12.9 .4373 28.5 12,5 .438628,6 12.7 , 4441 29.7 12.2 , 410a 29.7 11 ,0 .3704
27.9 »i;803 27.4 11,3 .4124 27,1 12.1 .4465
29.4 11.9 ,4048 27 ,0 9 .7 ,3593 32.1 13.0 ,405028 «9 11*9 .4118 28,2 11,8 ,4184 30 ,5 12,4 .406627.3 12*6 .if 615 28.9 12.8 .4429 28 ,0 12 . a . 4,5713 0 .0 12*1:
11*1
,4133 24 .0 10,0 .4167 28,2 10.1 .358226,9 ,4126 27.4 10 .0 ,3650 £3.6 9 .4 .396326,1 11 *i .4253 30 ,7 11.4 ,3713 29.3 12.8 « 436928,6 12*3 ,4301 25.4 12.1 ,4764 30,6 11.7 ,382330.1 12*2 ♦4053 £7.5 11.9 .4327 28,1 11,4 .4057
28*3
28,3
12* 2 
12*3
,4311
«4346
£ 7 .0
27 ,7
11,1
11.5
•4111
.4152
£7,4
£9,4
11.4
11.5
,4161
.391228.2 13* 0 ,4610 28 ,3 11.1 .3922 29 ,8 13.7 *459730 ,6 12*0 ,39££ 27 .0 10.4 ,3852 28,3 11*6 .4099£9 .2 10*2 ,3493 3 0 .3 10,9 ,3597 30,4 11.7 .384930» 5 13*2 ,4328 3 1 .6 13 .8 •4367 2 6 ,7 11.1 ,386828» 0 
26.8
12*. D 
11*6
,  4£B6 26.1 12,3 ♦4713 27*5 12 .0 .4364»43£8 26,3 10.6 ,4030 3 0 ,1 10.5 ,348631*7 11*9 «3754 31 .5 13.2 .419029.1
26,3
11*3
11*2
•3885
*4£59 29.4.28 ,9
13 .3
12.4
,4524
•if 291
4 9 9
3
28 .0  12 ,4  .,4 4 2 9
26,4 11 ,3  ,4280
28.9  13 ,5  .4671
29 .3  1 3 ,9  - ,4744
3 2 .6  12 ,9  . .3937
30.1 13 .6  .4518
27.4 10 .3  ,3759
29.3 12 .1  ,4130
2 6 .6  12 ,3  .4624
26.7  11 .1  .4157
26.2 11 ,8  . .4504 
y iiO  1 1 ,2  .3613
2 9 .0  11 .4  .3931
.3  11 .4  .-.4028
20. 19 yeax^s.
,27.5 11 .5 ,4182
29.3 11 .9  . ,4 0 6 l
2 6 .0 8 .9  , .3423
30.2 1 2 .7  . ,4205
28.0 11 .3  0 .4036
2 9 .0 18,8 .4414
31.3 1 2 .6  , ,4026
2 7 .0 11 ,9 .4407
29.7 13 .3  - ,4478
2 8 .8 12 ,5  . ,434c
29.9 1 2 .6 ,4214
28.3 11 1 .3928
2 7 .2 1 2 ,1  . ,  2)448
29 .6 1 2 ,6  - .4257
28.9 1 1 ,1  , ,3841
2 9 .2 13.4 ,4589
87.7 10 .9 ,3935
2 9 .0 1 1 ,2 ,3862
87.4 1 2 .0  . ,4380
27,3 1 1 .6  . ,4849
2 7 ,8 11.3 .4065
28,2 1 0 ,8 ,3830
3 0 ,8 13,2 ,4286
jJ40
1 2 3 1 2 3
28.4
£7.6
2 9 .6
11.3
1 1 .9
13.4
.3979
.4312
.4 527
21. 20 jrearo1,
28.5 10 ,9 .3825 . 3 0 .9 12 .6 .4078
3 1 .9 14.7 ,4608 29 .0 11.1 .3828
3 2 .5 1 4 .2 .4369 2 6 ,7 11.4 .4270
2 9 .6 12 ,7 .429 0 2 7 .5 11.4 .4145
2 9 .2 11,4 .3904 28.6 12.5 . 4371
28.8 1 2 .7 ,4410 , 2 9 .8 12.5 .4195
88 ,9 1 8 .0 .4152 3 1 .2 13.5 ,4327
2 9 ,5 11.4 .3864 30 .3  ' 12 .8 ,4224
2 7 ,7 1 0 .9 .3935 2 5 .4 10.9 .4291
31.4 12.2 ,3885 29.2 13.1 .4486
2 9 ,8 13.3 .4555 2 9 .0 11.5 ,3965
87,6 9, J) .3370 28.5 1 0 .5 ,3684
3 0 ,0 12,5 .4167 2,8.0 ■11.8 .4097
28,7 11.1 .3868 2 9 .0 1 2 .7 .4379
2 9 ,3 11.6 .3959 2 9 .8 11.3 .3792
2 7 ,2
30 ,0
1 0 .5 .3860 30,3 ' 15,2 •.4356
12.6 ,4200 3 2 ,0 12,8 .4000
2 7 .0 12,2 .4518 26 .1 11,3 .4329
28,6 13 .7 .4790 30.1 13.1 .4352
2 7 .2 11 . 3 . .4154 2 9 ,2 10.6 • ,3630
28,7 1 2 .0 .4181 28.5 11.1 ' .3895
28.3 10.6 ,3746 2 5 .8 11.1 .4302
26,4 1 1 .5 .4356 3 0 .9 1 3 .5 .4369
28,4 10,4 ,3662 28.2 1,2.0 .4255
28,2 ■ 11,5 .4078 2 7 .6 11.3 .4094
28.6 11.6 .4056 30.4 1 2 .5 .4112
23.3 11 .9 .5107 28,3 11,3 .3993
26.8 10.4 .3881 26.3 10.1 .3840
29 ,4 11.3 .3843 30.3 10.8 .3564
80,5 12.8 .4281 31.4 11.8 .3758
31 .6 12.4 .3924 28.8 11,7 .4062
2 9 ,2 13 .7 *4692 30.3 12,7 ,4191
2 7 .4 12.1 , 4416 86,6 11.8 .4436
3 0 ,0 12.8 .4067 89,5 1 1 .5 .3898
31,3 12.2 .3898 2 6 .8 12.2 .4552
28.1 12,8 ,4342 84.8 9 .6 .3871
33.1 13 .8 . .4169 28.4 11 .8 .4155
2 7 .1 12 .0 «4428 29.7 1 4 .2 .il781
2 9 .3 1 1 .9 ,4  061 31.8 1 3 .1 ,4119
M M M B
2
28.6 11,4 .3958 29*1 1 3 .0 .4467
30 ,4 11.9 ,3914 28*0 11.9 .4250
30.3 11.4 .3762 31.4 1 2 .1 .3853
30 .0 1 2 ,1 ,4033 23.5 1 2 .8 ,4491
2 9 .0 11,3 ,3096 30*3 12.4 .4092
31.1 12.9 ,4148 3 0 ,1 12.9 .4286
29.6 11 .9 ,4 0 2 0 2 8 .1 1 2 ,0 .4270
28.3 1 3 ,9 ,4912 2 5 .6 10.3 ,4023
28,9 1 0 ,2 ,3529 30.9 11.4 .3689
32.1 1 2 .0 .3738 27.5 11.3 .4109
26.5 1 1 ,1 .4189 31 .7 1 2 .2 .3849
29.1 11.3 , 3883 3 0 .0 11.9 .3967
28.7 12.5 ,4355 27.1 9 ,2 .3395
2 9 .6 12 .9 ,4358 32 .8 13.1 ,3994
31.3 1 3 ,2 ,4217 31 ,9 12.9 .4135
29.3 1 2 .0 .1(095 28 .0 11*0 .5929
2 9 .0 11.9 ,4103 30.5 1 2 .2 .4000
2 5 .8 10.4 ,4031 28.1 1 2 ,8 .4555
28.1 11.7 ,4164 29.1 12.9 .4433
2 2 .9 9.4 .4105 29.1 12.3 .4227
3 1 .0 12.4 ,4000 2 9 .6 11.4 ,3851
31 ,9 1 2 .6 .3950
28.3 11.3 ,3993
22. 21  jreapB* 28.9 1 2 .8 .4429
28.7 13.5 ,4704
3 0 .8 14.3 • 4643
27,3 10.3 ,3773 28.5 12.1 ,4246
31.1 12.8 .4116 2 9 ,6 1 2 .0 ,405329.8 11.8 ,3960 28.0 13.9 .4964
30.2 11.4 .3775 29.8 11,8 .3 9 6 0
30.4 13.7 .4507 2 7 .2 11,2 .4118
29.3 1 3 .0 .4437 28.2 11 .0 .3901
26.5 10.1 .3811 27*1 11 .7 .431725.8 10.3 ,3992 29.1 12.2 ,4192
30 ,9 11,6 .3754 31.1 13.4 .4309
30.1 11.8 .3920 29 .0 11.6 ,4 0 0 0
28.3 12,9 .4558 28 ,0 12*0 .4286
29.1 12 .0 .4124 28*6 10*9 .3811
30.5 12.8 .4197 30.2 12.4 .4106
30,3 14,2 ,4686 30.5 13*7 .4492
28.7 11,7 *4077
28,6 10.9 ,3811
29.5 11.9 .4034
1 2 3
23. 22 years *
3 1 .8 12.8 4025
3 2 .8 12.6 3841
2 7 ,9 12.3 4409
50 .0 13.9 4633
26*7 9 ,8 3670
26.5 12.3 4641
30 .0 13 .0 4333
28.8 11.7 4o62
31 .0 11.2 3613
28.6 1 3 .4 4685
29 .4 11 .9 4048
2 9 .2 12 .7 4349
26.0 10,8 4154
3 2 .1 1 3 .3 4143
27,4 10.7 3905
31.2 12.2 3910
29 .5 10.8 3661
29 .5 10 .2 3458
28.0 9 .8 3500
30.3 11.5 3795
2 9 .0 11,8 4069
30.1 13.2 4385
28.7 12.6 4390
3 2 .2 1 5 ,6 4845
3 0 .6 1 3 ,7 4477
2 9 .3 11.4 3891
2 7 .8 12.8 46o4
2 9 .6 1 1 .0 3716
2 7 .7 12 .0 4332
30.6 11.9 3889
3 2 ,1 1 1 ,0 3427
3 3 .0 1 3 .5 4091
31.5 12.5 3969
28,5 11.5 4035
2 9 .6 13.2 4459
3 1 .4 14 . 4 4586
29 .4 11.8 4014
3 0 .1 11.5 3821
30.3 10.3 3399
2 7 .5 1 1 .7 4254
Î/Ü\LBB
1 2 3 1 2 3 1 2 3
31 .0 1 3 ,2 ,4258 3 1 .0 1 ’1 1 .3581 2 9 .4 13.7 .4651
2 6 .8 1 2 .4 .4627 3 2 ,6 1 2 .0 .3681 29 .4 1 2 ,8 ,4354
31 ,2 12,4 .3974 28.2 10.7 .3795 2 9 .9 11 .6 .3080
2 9 .6 13.5 .4561 31.6 14.2 .4494 2 9 .2 1 0 ,8 .36993 1 ,6 1 2 .2 ,3861 28.5 13.2 .4632 3 0 .6 1 1 .6 .379128.6 1 2 .1 .4231 31 .6 11.9 «3/66 2 9 .4 12,3 .4184
29.3 10.6 .3618 2 9 .7 12.2 .4108 3 0 .1 11.4 .378728,0 12.2 .4357 28.9 10.4 «3599 2 7 .7 12. 0 .433289 .0 10*8 .3724 29 .6 10,8 .3649 3 0 .0 13.0 .4333
88.5 9 .9 .3474 2 9 .6 12.6 .4257 31 .3 12,1 .386630 .1 12.9 .([286 30,5 12.8 .4197 2 9 .2 11.8 ,4041
29.3 12.7 .4334 2 7 .3 1 0 .9 .3993 26,9 12.3 .4572
28.3 11 .5 .4064 28,4 11.8 .4155
3 1 .0 11,4 ,3677 30 .6 1 4 .0 .4575
24. 23 years. . 26 .9 11.4 .3945 25.8 11.1 .4302
2 9 .8 11,. 6 .3893 3 0 .7 11.2 .3648
3 1 .0 10,6 .3419 3 0 .6 11.3 .369328.4 10.2 .3591 28.1 12.5 ,I|ii48 3 2 .8 13 .3 .4055
29 .9 12.6 .4214 2 9 .9 12.0 .4013 2 9 ,0 11.2 .386228.8 11.8 .4097 3 0 .2 12.3 .4073 26,6 10.6 .3985
28.8 12.7 .4410 3 0 . i| 12.6 .4145 30.9 1 4 .2 .459588.7 12.4 .4321 2 9 .6 12,3 .4155 3 0 .9 12.3 ■. 4i 42
£9.6 12,0 ,4054 29.9 10.9 .3645 . 2 9 .4 9.9 .3367
29.3 12.5 ,4266 28 .0 11.0 .3929 31.1 12.2 .3323
25.4 10. i *3976 23.0 11. 0 .4783 2 7 .9 10,9 .330788.6 11.5 .4021 31 .2 11.5 .3686 28.4 11. 0 .38732if.6 11 .9 .4837 28.1 12 .0 .4270 24 * 4 9.9 .4057
27.5 13.0 .4727 27.5 11.3 .4112
29. S 12.4 ,4247 28.7 12.1 .421530.4 13.5 .4441 25 . 24 yeara . 29 .6 11.3 ,402028.8 1 2 .7 .4410 51.3 11.5 .3674
27,8 1 0 .7 .3849 30» 0 12.1 .4033
28.8 11.8 .4097 2 9 .8 12.6 ,4228 28.3 12,0 .4240
31.3 11.9 .3800 26,3 11.7 .4449 31 .7 1 3 .7 .43222 9 .0 1 3 .3 .4586 2 9 .2 12 .9 .4418 28.6 1 3 .2 ,4615
28.7 12.1 .4216 2 7 .8 1 1 .0 .3957 3 0 . 2 11.4 .3775
2 9 .7 13,5 .4545 31.4 10.7 .3408 2 9 ,2 10.6 .363028.6 12.3 .4301 3 1 .2 1 2 ,2 .3910 3 0 .7 12.3 .400629.2 11.2 ,3836 2 9 .1 13.1 .4502
28,1 12.2 .4342 2 7 .5 11 ,6 .4218
3 2 .7 13 ,2 .4037 31.5 13.6 .4317
3 0 2
1 2 3
Of- 05 y m r
£9.5 10.8 ,3586
SÔi» 3.0# 5 .5652
3:u>5 12,2 ,3536
£ o ,r 13 J i ,i4ac8
30,0 14,1 .,«700
88,6 W-,0 ,6 e X 26
31 o 6 3-A, */ 4 4;u 4
SB. a 116/ hhO.$2
26, 0 iCiil.
56» a 1.463 ,4733
29.6 15.3 *4493
S&«9 ,6147
8iS«0 i:L..? ,-42x0
30. 0 .445,5
31.1 ■ 1.V68 «4019
25;4 1067 •■ 3637
51*1 13.6 *437.3
89*3 16,2 .4;uy,}
50.6 10.5
2 6 .8 , 13.7 ,4757
5 3 .0 13.5 64091
25.8 5.4 «3289
29. h :i.Ê,i> ,408.2
28.4 16*3 ,4551
27.8 10.7 ..3849
,36. 8' 11,6 .3766
29.  7 11.4 *3836
26. .3 1 5 .0 *4594
SB. 6 1165 .5931
a s. 9 3.3.. 0 *4490
£ 9 .0 11.5 .4,103
£ 9 a lîî.i'î ,.4261
a.6i4 lo i  S .41091
£6,6 12.1 *4831
£8 .0 ,10; ? *3881
27.6 11.3 *4o9ii
27.7 3.1*7 *42.94
£7 .3 12,; ,3 mhSOfï
3 2 .7 1.2*7 *.3884
1 2 I 3
260 4 10.2 ,3864
23.3. 13 .6 *4555
99.4 11.6 ,3946
.13.0 14,5 J m h
30.6 11.4 ,3725
23*5 10,9 ,3825
.51.0 12,4 «4000
31.2 13,8 *> 44 g.i
30. G 11.4 ,3000
86,0 12.3 , 47.31
23*7 12.2 ,4251
29*2 13,3 «45.55
27.0 12,3 *4630
33.8 1,3*1 *.3994
.39.3 12,7 ,kj3U
27.1 11. g . 41,33
29. D 14* 0 ,.4682
32,6 3.2*3 .3750
26.3 11*3. «4220
a? , g6 y<î£t«Si,
28*7 15,3 „ h€*3h
28,1 11.3 .4021
30*0, 10 ,9 «3539
30 . a
27 . B 
a s . 2
10,9
11 ,7
*3009
;42û9
11 .9 , 422c
29.B 12.9 *.4418
89.2 10 .4 >35ôa
28.6 10.4 .3636
30 ,0 11 ,2 .37:13
26,4 1 3 ,0 ,4577
2S,9 19 A .4093
£8 ,0 1 1 ,9 ,4250
51«,8 12 .5 .405?
30 ,3 .U *9 .4587
29.3 11.5 * ,3857
3 0 ,8 13,% .4253
29.5 13.1 « 4442.
29 .2 3,2.9 .4413
30.1 12.5 ,4153
31 .0 12,1 ,3903
£8.3 11, 0 ,588?
2 % 7 13. s , 444i‘i
30.6 3,1.8 ,5856
26,8 1 2 . 7 .4i:,;iO
30,0 IK.O .4300
i î b . h 11,7 , 443a
29.8 12.9 .4329
S & , 3 lo .a « 3769
3;ua 1 3 . 3 ,4265
31*8 I 2 , h , 50,99
SÜ,3 I S . l ■.42/6
32,6 11 .7 *5569
24.8 11.1 . 41,! 76
2 7 ,  a 10.3 ,3815
28.3 11,6 .4099
31*6 13.3 ,4209
£9,2 12*7 ,4349
2y*5 12.7 ,4305
2B.6 12.5 ,4371
£8.7 11.3- *3937
26*4 12.4 *4697
29.4 11.6 « i'Ulif
aO,5 12.3 , 40545
31. 3 15 .2 .481?
24.8 1 1 .0 .4435
25.,5 1S .8 .4339
2 3 2 1 2  3
28# 27
30.5 12 .2 .4000 31,3 12.1 *3866 32. a 12.4 .3851
31,2 12,6 ,4038 .30,8 13.1 ,4253 27*8 10. Ô .3971
89.0 : 13. 1 .i)517 88.3 11,5 « 4 064 2 7 .7 13. Û .4332
.31,3. 11.1 « 35'46 87.7 12 ,0 Ji,332 26.6 11,3 .3951
29.4 1 1 ,0 .3741 89,9 15. a .4415 28.0 13.2 .4714
30,0 10 .7 .3567 28.3 1 0 .6 .3746 26.5 11.0 .4151
29.4 12 ,3 .4184 2 7 .8 1 0 .1 ,.3633 2 9 .8 11.3 .3960
30 ,0  . 1 1 .0 .3667 28 .0 1 1 .2 .4 000 29,1 12.? ♦ 4,364
29.6 12,7 .4390 28,7 1 2 .2 .4251 26.7 11.3 ,4111
29.0 11.4 ,3931 2 9 .6 1 1 .4 .5851 30.7 11.5 .3746
29.0 11,6 .4  000 28.4 1 3 .6 .4709 26,0 12.4 .4429
30.1 10,5 .3488 27,7 1 1 .0 .3971 27 . Ô 11.5 .4 137
24,7 11 .2 » 4534 3 0 .1 1 2 ,2 .4053 25 ,1 11.9 .4089
32 .0 1 3 .0 <.ii06g 32.2 1 2 .9 ,4006 26.6 13.5 .4720
30,3 1P..6' .4158 28.9 1 3 .3 ,4775 28. 3 11.5 ' ,4064
31.8 12 ,5 ,3931 26.8 1 1 .6 .4028 3 0 .0 13.8 ,4 6 0 0
29 ,1 11,7 ,4021 3 1 .0 1 2 .2 .3935 30.0 11.6 « ,3671
29.3' 13.1 ..4471 2 9 .3 1 2 ,4 , 423a 20.0 10.1 .3607
29.8 18,7 , 436a 31.3 12* 0 .5834
2 7 ,7 11,6 .4188 32,1 13* 5 .4143
28,2 11,2 ,397  a 29 , 28 yenl'B 32.4 11.5 .3673
28,1' 11.5 . 409a 3 0 .9 13.7 ,4434
27 ,8 11,1 ,3993
2 4 .7 11 .9 .4818 3 0 .4 1 1 .4 .3 750
30,9 10,5 • 3393 2 9 .3 1 2 ,1 .4130 30 , 2 1 *
2 9 .8 1 0 ,7 ,3624 33 .0 1 2 .7 .3840
30.3 12, (S , 4158 2 9 .3 1 1 ,2 .3622
28, 0 12,6 J ',500 31.4 13.4 .4807 3'.’, 1 13.0 .4319
2 9 ,0 1 0 ,9 ,3759 29,1 12,6 29» 5 13.9 ,4576
3 0 .7 13.3 , 433a 89.1 13,0 3 0 .8 1 2 .7 .4123
28.6 12sS .42.66 2 7 ,3 10 ,2 .5730 ■, i") 1 0 .4266
26,2 10.8 .4122 29*8 1 1 .7 ,3926 29,7 11 'S .3906
3 1 .4 11.3 .3599 26 ,7 i l .  9 J-\h37 3 1 .9 12. 6 ,3950
2 9 .0 13,4 ,4621 3 1 ,6 12 .9 .4082 29.9 10,5 ,3512
3 1 .  6 13 .2 ,4177 31.4 11.0 .3758 29,6 11,2 .5784
30.6 1 2 ,9 ,4216 26,8 12,2 .4552 28.9 12.3 .4256
28.8 12,1 . 4.201 29.5 11 .0 .3729 2 9 .0 12.7 ,J|379
2 7 ,5 10,1 ,.3673 2 9 ,1 11.0 .4055 28,6 12.1 .423131.4 1 0  h .3949 28.1 12, fi • 4484 3 0 .1 11,9 .3953
27 ,6 1 2 ,0 .4348 3 0 .0 12,9 .4300 3 1 ,0 1 3 ,0 ,4193
228.5 11 .  f .4205
29.5 1 2 .8 .4339
29.7 11.5 *3§7a
28.ii 18.5 *4401
2 9 .2 13.1 .4486
2 9 .5 10.7 ,3627
8 8 ,6 1 2 .2 .4 2 6 6
30 .1 1 1 .2 .3721
34.2 1 2 ,6 •3684'
28*7 1 1 .6 ,4111
31. 0 13.4: .4323
25.2 11*7 *4643
8S. 0 12 , 1 ' ,4 172
20.6 1 2 .6 .4375
30.6 12,5' .4085
26 .7 11.3 *3937
28.6 12.3: .430 1
3 0 .9 11.9: .3651
8 7 .0 10 ,4 .3852
29.5 10«3 .3564
30 .3 ia .5 ' .4125
29.5 ia .6 *427186.7 10 .7 ' ,4007
5D.Ô 13,6 .4444
29.4 lS ,if *4218
29. a 11 .9 *4075
28.2 11 ,9 *4220
26,6 9 .7 . .363,9
20 .3 1 1 ,0 .3754
30.2 13.4 ,4437
2 9 .2 12 .6 J 0 8 3
27.6 11 ,0 *3957
3 1 »  50 yoer®»
£8.2
3 1 .8
28.1
29.1
3 0 .8
I l l s  .3616
*3778
11 
11
io .§  
11.6  
11 .0 ÏÎIS
1 2 3 1 2 3
3 0 .6 11.6 .3791 28,5 11.4 .4000
28.1 11 .2 .3986 31,1 12.6 .4051
26,1 12 .9 .4942
1 3 .0 ,4290
30 .6 12,1 .3954 3 2 . 31 y e a rs #
3 2 .3 12 .9 .3994
2 9 .5 11.4 .3864
3 1 .5 1 2 .5 .3968 3 2 .0 13 . if 4187
2 7 .1 9 .4 .3469 2 7 .1 11.8 4354
31 .6 11 .3 .3576 2 9 .3 1 2 .7 4334
2 9 .8 13 .2 .4429 2 9 .6 11 ,1 3750
28,7 11.5 .400 7 3 0 .0 12 .7 4833
28 .6 12.4 .4336 2 9 .3 10.3 3515
28.1 12,4 .4i}13 2 5 .9 9 .8 3784
26.9 1 2 .5 .4325 28.0 11.4 4071
28.6 12.2 ,4266 3 0 .6 18 .9 4816
3 1 .0 1 3 .4 .4323 28.4 12.8 4507
28.7 11.9 .4146 30.1 18.3 4086
33 .3 14.6 .4384 3 0 .2 11 .2 3709
3 0 .2 12.1 .4007 2 9 .6 12.1 4088
31 .6 12.1 .3829 27,5 10.4 3782
3 1 .1 13.5 .4341 28,5 1 2 .0 4210
2 9 .0 12 ,6 .4414 2 9 .9 12.6 4214
3 0 ,8 12.4 .4026 2 7 .6 12.2 4420
26,1 11,5 . 44:06 20,7 11 .9 4146
3 2 .0 13 .9 .4344 31.5 14.1 4476
3 2 ,7 14 .0 .4281 2 5 .8 11,3 4380
2 9 .5 1 0 .9 .3695 3 0 .0 12.6 4200
2 4 .9 10 ,3 .4136 3 3 .9 1 4 ,0 4130
20,5 1 1 .0 .3860 26.7 11.2 3908
3 0 .3 12 ,9 .4257 2 3 .5 11,3 4806
2 9 .6 13 .0 .4392 2 9 ,1 1 2 .0 4124
30 .2 1 2 .7 .4205 13.1 28.1 4662
29.2 11.4 .3904 2 9 .6 13.2 4459
30 .6 11.4 .3725 28.6 12.3 4301
28.8 1 2 .7 .4410 ■ 2 9 .9 18.9 4314
28.4 11.8 .4155 32,5 14 .0 4303
2 9 .1 11 .9 .4089 83.6 11.5 4873
31 ,6 1 3 .0 ,4114 29 .4 12.8 4150
29.2 13 .1 .4486 88, 2 11.2 3972
2 9 .4 13 .6 .4626 3 2 ,0 18,1 3781
29*0 10.6 .3655 30.5 11.4 3738
■JOJ
\ u (LIS
1 â 3 :i g 3 1 2 3
30e9 12 .6  .4078 31 .4  1 1 .0  3503 &%h 11.4 .3877
3 1 .2 13.1 ,4199
3S.3 13.2 ,4 o 6 l
33. 3% yetu-B. 34 . 33 y ea rs . 26o5 11.8 .4140
30.2 11,4 ,3775 2 7 .9 10 ,7 ,3835
30 .6 11,8 «.3856 31. a 1 1 .0 ,378226.8 9 ,5 ,3545 2 6 .1 1 0 .7 ,4100
28,5 11.4 .4000 28 .7 1 0 ,9 .3798
29.5 18,5 ,4837 33,3 13 .5 ,!|054
30 .1 12,5 ■ .4153 27,6 10. S .369628 .0 11.9 .4250 33 ,1 1 4 .0 ,4230
3ve 1 10 .9 .3621 2 7 .7
S9.1
12 ,7 ,4585
29.4 11.0 11.4 ,3917
£ 7 .0 11,5 ,4259 2 9 .0 11 .9 .4 103
27.1 10,7 .3948 3 1 .9 12 ,2 .3824
30.3 15*4 ,4428 3 0 ,1 11.4
32 .2 13,5 .4192 28. e 1 2 .8 .i(4is4
2 9 .1 12,4 ,4263. 29 ,6 12 .5 ,4223
31 .7 14.5 *49?4 31 .2 11.5 .3686
3 0 .6 11.8 ..,3856 3 1 .5 1 3 .  a .4581
26.2 11.3 ,4313 3 0 ,5 1 2 .6 .4131
30.1 12.3 »4o86 28,2 1 3 .3
86.5 11.0 ,3860 30 ,6 1 2 ,0 .3922
32*7 13.3 *4c€7 2 9 ,3 1 2 .0 ,4096
29.1 11,4 *391? 3 0 .7 1 2 .4 .4039
3 2 .0 11,2 ,3500 31.4 1 2 ,6 ,401.5
28.6 13.1 ,ii580 .84,4 1 0 .3 .4821
26,9 1>. ,4126 89,6 1 2 .3 .4155
26 .  a 12 .2 ,4326 88.3 1 3 .3 ,4 7 0 0
29.3 3.2,0 • 4 096 30,6 1 0 ,3 .3366
2 4 ,0 10.9 *ii542 29 .7 1 3 .9 .4600
29 ,8 18,3 ,  42x8 89,2 1 1 .9 .4075
31 .8 13 .8 .4483 28,5 1 1 .7 ,4105
3 0 ,7 13,3 .4532 3 0 .1 1 3 .1 .43523 0 .6 1 1 . a *3560 3 1 ,6 1 2 ,2 ,3836
27 ,0 13.1 .4852 28,3 1 1 .9 • 420587.6 11.7 ,4809 3 3 .5 1 4 .0 ,417928.8 1.3,6 ,4728 26 .2 1 2 .3 ,4 695
30.4 13,4 .4408 2 9 .8 1 2 .4 ,3825
87.1 3.0,4 ,3838 3 0 .  8 12 .8 .4136
35e 34 years.
3 0 .1 12.4 .4119
3 2 ,6 13.1
26.5 11 ,6 ,4377
26,0 11 .6 .4Uf3
32.1 1 2 ,6 .3987
2 9 ,7 12 ,9 •434.3
28.1 12.4 ,4413
30.4 12.4 ,4079
26,5 9; 9 ,3764
3 0 . 2 13,1 .4338
29.3 12,2 .4164
31.1 10,9 , 350.5
29.5 12 .6 .4271
26.0 11,4 ,4071
2 7 ,4 1 1 ,0 .4015
30.2 14.1 ,4669
2 9 .9 10,8 ,3612
26,1 10 ,7 ..3808
2 7 ,4 13,3 ,4854
29.1 12. 0 .4124
30,3 14.1 .4653
3 0 ,4 12 .8 .4210
28.4 1 1 .8 .4155
30.2 13 .3 ,4i}04
28,0 1 1 .9 .4250
2 9 ,7 14 .  if .4848
28,6 13.1 .4500
2 9 .2 13,5 ,4623
28.3 12.1 .4276
28,1 1 1 .7 .4164
28 .7 1 1 .7 .4077
3 1 .1 1 3 .5 .4341
28.6 11.2 .3916
:j u u
% & 3 1 2 1 1 a .3
28 eT 18,3 , k m 30;? 18,1 .3941 38, 37 yesre «
29 .0 9 .7 *33i»5 28. D 11.4 .4071
2&A ia*o .4167 33.2 14,4 .4337
a?./' 11*6 .4188 29,S 3.3*0 .4392 ■ 20,0 1 1 ,6 4143
26.3 18,3 *4346 29.3 11 ,7 3993
88.8 12,4 ,4305 28 ,0 8 .8 3143
3S .9 14,1 .4886 37* ,36 F0Sr«. 26,0 10 ,7 3992
27.S 12,6 ,4632 '■ - 215,7 10 .9 3798
‘F 31*2 11 ,9 3814
- £9.4 10 .9 .5707 30 .7 12 .5  ■4169
3«« 33 p>s,rs« 26,1 13,7 .4520 £9.8 m .5 4195
27*0 1 0 .5 .3615 a'3.2 12:, 8 iijai)
28.4 12.6 .4437 30.1 152. S 4252
S9.3 11,6 ,'3959 28,8 13.3 ,46.1,6 28.4 10 .9 5836
89.9 13.5 *4515 31*0 1 2 ,0 *3871 £7 .7 11.4 4115
29 .3 12,1 siil.SO 29.4 12*3 ,4184 88.3 1.3,6 4806
29.5 12.1) ,4203 30*1 13.1 .43,52 28. S' 11,1 393628.6 12*4 #4336 31*9 13*9 .4357 31,1 11,4 3É66
,.iO® if 11,9 .3914 24,9 11*8 .4739 S9.9 10.9 364586 «6 .5947 51*1 12 .7 *4064 29,4 13 .2 i)49o
29*9 9 .2 #3077 31,9 13*4 ,4201 30oS 12.5 4052
26*9 10,4 ,3866 24,5 10,£ *416,3 29*9 11.9 3960
2 7 .8 11. a .1)243 3 1 .0 12*5 «4032 30,3 12.4 4092
31 ,5 . IS , 9 .4095 27*4 3,1*8 .4307 28.8 11.4 4<a»a
88,4 11, 9 .4190 30*2 11 .4 .3775 27* S 11.7 4301
30.1 12,3 ,4153 29.6 13*1 .4396 27*4 12.1 44163 1 ,0 11.6 ,3748 28.2 10*4 ,3607 29.0 13.6 456i'i
27,1 ISol « 44 ('5 20*2 12 ,0 ,4255 28,4 13.5 i(753
28,5 12.5 ,4417 50*5 13,5 .4426 26,1 12 ,0 4270
89.5 12.7 *1)305 29.7 l a a .4074 2?.@ 11,1 40J6
30.4 10.9 #3505 30 .7 1 2 .9 .1)202 31 .0 13.3 4290
28.6 12.8 .,41)75 31,5 18.5 ,3968 28,6 11» 6 4056
31,4 11 ,9 .5790 28,3 10 .8 .3 '1 6 29,7 -11.3 3803
29.1 12,2 ,4192 29.5 14.3 *4647 29,3 11 ,8 4027
30iÔ 12,9 .4188 27.1 11 ,0 ,4059 31,1 3.3,7 408ij
29,8 18.5 ,4195 29.7 13.4 .4512 32.0 13.4 3875
26,6 18,7 »4i)i)l 28,8 13 ,3 ,4618 28.1 18 .9  ' 45S51
28,3 15,1 *4629 30 .0 13.0 ,4333 27,2 10 ,3 3787
28,1 18.6 ,4i.)64 30. S 12,5 #4098
28,1 11, S ,3986 30. S 13.6 *4400
26,1 10,3 *3946 28.0 11.7 ,4179
27 .  Ô 10, S ,3805 30, i 15 .7 .4551
38 .0 13.9 .4344 31.5 13 ,3 .4222
MALRQ
I 8 3 1 2 3
39. 38 yem>s» 39.3 10 ,0 .3413
2 f ,6 11,5 .3665
30.8 3.8, 9 . .4180
SSoS 12, a .4326 88.1 11.6 ,4128
39, S 11 .9 ,4075 89.6 11.8 .3986
32.6 13.2 .4  0-49 a s . 4 1 8 .9 ,4542
31 .2 13 .0 J-1I 67 26.7 12,1 .4532
30.2 13,6 .1(503 3 1 .0 12, Ô *4189
25,8 12,4 .4305 2 9 ,6 3.0,9 ,3682
29.2 11,6 .3 973 2f.O 11.7 .4034
28.2 12 .9 27,7 12 .5 • 4657
30,0 IS , a 3S .0 12 .8 .4000
23.5 11,8 «8000 87.0 1 0 ,9 .4037
28. a 13.4 ,4653 . 30.7 11 ,2 .3648
29.1 11.9 ,3958 24.5 .10.6 .4408
31 .9 13.9 .,435? 30.3 12 .9 .4257
27.3 11,4 ,4176 89.5 12 ,8 J i : m
32c. 1. 13 ,3 .4143 28.3 15.1 .4629
29.3 18,0 .433 3 30. C> 1 2 .2 .3987
30.1 10,6 .3586 30.9 12,6 akOTB
30.3 13,9 .4455 25,4 10.4 .4094
3.1.1 12 ,0 .3856
28.6 11,6 .4096
28.0 18,6 .,6500 41. 40 yessi?3©
31» 2 13.2 «4231
29,7 11,0 .3973
25.3 9 .8 .3463 89.5 13-,9 . .4034
29.3 ;L2,6 .4369 £0*4 31, a .3944
31 .3 13,7 Ji58;i 29,0 10,7 «3690
3 1 .0 11.5 ,3710 30 ,7 18.5 ,4072
27.9 12.1 .4337 28 .0 11.4 «4071
3-1,8 13,2 25, a 11 .2 *kl.\Uh
32o2 12,8 .3975 27. a 11. 8 , h lU
S8.2 f .9 .3511
86,6 11.7 ,4c6a
4o. 39 yyersu 3 1 ,2 3.3 ,1 .4199
33 .6 1 4 .0 .4167
31.6 18 .0 .3797
29.7 12,6 ,4310 26 .6 1 1 .9 .4474
27*9 12.8 .4588 28.5 18.3 .4316
87.6 12,4 .4ii93 3 0 ,7 1£.4 ,4039
g.6,6 11,(5 *4056 29.7 12 ,9 ,4343
32*2
jO.ii
27.3
£5,6
28 .9
25 .5
29.2
20.3  
29 .9  
28.2
32 .5  
31. Ü 
3 0 .0
isSo 41 $îGP.vr><
a 3
10 ,3 ,3199
12.7 *4178
13*6 «4772
11,.3 .4139
3.1*0 ,4297
12,9 » 4464
14.5 .4 966
12,7 .4349
13,0 ,i.i5S4
10 ,5 , 351a
10.3 . .3652
13.6 ,4:185
1 2 ,2 ,3836
12.4 ,4133
28,7 11*6 *4042
31.2 13.0 .4167
29,5 3.3,5 *il576
29,4 11,5 ,4  04 6
27,0 10,9 Js037
23,0 ;!.2,2 *4207
29,l.| .1,1*4 *3677
2ft 0 5 .4070
29.5 13, 0 ,44 07
28.6 12,0 *4196
29, Û 12,3 *.4 21 il
20.3 9 , 7 B 3688
29*2 12 ,2 .4178
27*4
26,9
11*8 .4307
;uu9 ,4424
29.1 la*  h ,4261
32, :s 12, « .3994
26.3 12,8 ,ka67
29.9 13,0 ,434ft
27.1 ax. 7 .4317
5 0 8
îâALES
. 1 g 3 1 2 3 1 2 3
.43è 42  y e a rs . 27*7 12*3 *4440 46. 45 years..
28*2 12.5 .4433
27*5 10*5 .3818
30*3 11.4 .3762 3 0 .1 1 1 .8 .3920 3 0 .1  ■-14.5 .4817
30.7 1 2 .0 *5909 3 0 .4 13*9 .4572 28.3 1 1 .2 .3958
25.8 1 2 .0 .4651 29.1 11*5 .3952 29*0 1 2 .7 .4379
25.9 1 1 .6 .4479 28.3 10*7 .3781 28,1 ' 11.3 .4021
27*9 9.8 .'3512 24*7 1 1 .2 .4534 29 .8 1 2 .9 .4329
32.'8 12.-9 .3933 26.7 1 2 .2 .4251 29 .6 11,9 .4020
29*6 13.4 .4527 2 7 .9 12*3 .4409 3 2 .0 12.2 .3812
28»'0 12.-9 ■ .4607 29*8 1 3 .4 .4497 28.2 13.2 .4681
28.3 12.1  ■ .427 6 28.5 11.3 .3965 30., 0 1 1 .7 .3900
29 .4 ll-*‘9 -»4o48 2 7 .7 11*5 *4152 3 2 ,6 12.5 .3834
28,3 12.1 - ,4276 29*3 10*9 .3720 28.7 11,2 .3902
28.2 11.7 .4149 28.0 12*5 «4464 2 7 ,4 12.7 .4635
.28.1 12 .0 *4270 2 7 .2 11.6 .4265
28.6 13.2 .4615 2 9 .3 10.3 .3515
28.3 12.6 .4452 45. 44 years* 28,8 1 2 .7 ,4410
2 7 .6 12.8 .4638 2 9 .7 14.1 .3737
30.5 12.2 .4000 28.2 10.9 ,3865
31.4 11.8 .3758 28*7 11.5 *4007 31.3 1 3 .7 ,4377
2 9 ,2 11.3 .3870 2 7 .8 11.8 *4029 28,3 12,1 .4276
28,8 12.4 .4305 28.7 13.1 . 4564
31 .2 13.6 .4359 27 .9 11,3 .4050
44, 43 y e a rG1. 2 7 .4 11.8 .4307 28.7 11,8 ,4111
2 9 .7 12.5 ♦ 4209 28,3 11.5 ,4064
32.5 14*1 .4338 2 5 ,3 10.9 ,4301
2 6 ,8 12 .0 .4478 2 9 ,2 12.5 .4281 30,1 12.4 .4120
3 1 .7 1 2 .7 ,4006 3 0 .1 18* 5 ,4153 2 7 ,8 13.2 .4748
2 9 ,8 12,5 .4195 30*3 11.4 .3762 27 .5 11.6 .4218
2 7 ,7 1 2 ,2 .  4404 28.0 11.7 .4179 3 0 ,0 10,8 .3600
2 9 .3 12.5 .4266 28*4 11*8 .4155 31.5 13.4 .4254
28,3 1 2 ,0 .4240 2 9 .3 12,8 .4369 27 .4 10.2 .3723
30.5 13.4 .4593 28*5 12*0 .4210 2 9 .7 1 3 .4 .4512
2 7 .6 11.8 .4275 2 9 .7 12.5 ,.4209 30.3 11,3 .3729
28.9 12.8 .4429 30*5 11*4 .3738 3 2 ,9 1 3 .3 ,4043
28.4 10.6 .3732 29*8 12*2 .4094 29 .8 12,6 .4228
2 9 .9 13.2 ♦ 4415 26.3 11*4 .4088 3 1 .7 12,1 .3817
25,4 11.4 .4488 3 0 .7 12.3 .4006
28.4 13.1 .4613 2 9 .6 11.1 .3750
2 7 .7 10.7 .3862 50.3 1 3 ,1 .4323
28.4 12.5 • 4 4 o i 2 9 .7 12 .0 .4040
28*6 12 ,0 .4196
h f j
1 g 3 1 s .3 1 ' 2 ■ 3
47. i}6 yoax'f, 25.8 10 ,7 .4147 29 .6 . X2. 0 .4054
2 9 ,1  \ I l i a .2)049 2 9 .5 13,4 .4542. so.g- la ;  2 .if 281 26.7 11.9 .445729 J j 1 2 .9 .4.388 3 0 .8 1 1 ,6 .3766 3 0 ,4 13 .4 ,4408
27 » 6 11,3 .4094 29 .  2 „ 1 1 .1 .3601 2 5 .2 11.2 .4444
30.3 «1,1.9 .3927 26.2' 1 2 .3 ,4695 26.6 12;, 1 ,4549
29.6 9 .9 .3322 28.7 9 .5 ,3310 28.1 10,9 , .387929. 6 13.6 .4595 3 0 .1 12,4 .4120 28.5 1 1 ,9 .4175
29. 8 12,4  ■ .4161 2 9 .8 12.4 ,4161 28.0 10.2 «3643
3 1 .0 12.8 .412 9 2 9 .0 1 1 . a .3862 3 1 .9 13.2 ,4130
25.5 10.3 *4039 2 7 ,2 1 1 ,4 ,i{i91 20.4 1 2 .7 .4472
29.4 12.0 .4082 31 . 7 , 1 2 ,4 ,3912 28.3 10.8 ,3816
28.3 1 0 ,7 .3781 28 . 7 ' 1 3 ,2 ,4599 30 ,0 13,6 «4533
2 9 .6 % 9 *3345 31.3; 1 2 .7 . 405? 2 6 .0 9.4 «3615
2 7 ,8 11.2 .4020 30.7: 1 2 .3 .4006 30 ,4 11 ,0 .3618
26.9 11.3 ,420% 2 7 .4 1 1 .4 «4161 3 3 .6 14,2 .4226
2 9 .8 i3 .a ,442 9 30. a : 1 2 ,0 ,3896 31,4 11.5 «3662
2 9 ,1 1 2 .1 .4158 29 . 0 . 1 1 .7 «4034 89.1 . 1 1 . a ,384928.1 1 1 .8 ,4199 3 0 ,9 1 2 ,8 .4142
2 7 .9 1 2 .8 ,4588 31.3 1 3 .2 .4217
28.9 1 1 ,0 .3806 2 9 ,8 1 3 .1 ,4396 5 0 . 49 yeore.
29 ,2 1 1 ,3 .3870 20.9 1 2 .8 .4429
87,5 1 0 .0 ,.363& 28,8 12.1 .4201
2 9 ,2 1 0 .1 .3459 29.8 13.1 .4396 26,3 1 0 .4 *3954
28.2 1 2 ,9 .4574 31.3 1 3 .4 .4&81 28,7 12 ,4 .432126,2 1 1 .5 .436Ç) 28.0 12,5 ,i!34o 2 7 .0 1 1 .9 «4407
2 9 .3 1 2 ,4 , 423a 38.9 1 2 .5 .4325
29,0 1 1 .6 .4069 1 3 .5 3 0 .5 .4969
2 9 ,9 12 .9 .4314 4 9 . i}8 year B. 2 7 .0 1 1 ,8 .4370
2.7 ,7 11.5 2 9 ,1 13 ,5 ,4639
3 0 .8 13.3 .4318 26,3 10.0 .3802
85.7 9 ,2  . .3580 28.5 9 .8 .3459 2 7 .8 9.8 .3525
31.1 12 .8 0 ^  3^ eld 3 ft 2 9 .6 12.6 .4257
25.0 11,9 .4612 26.8 10 . a .4050
48, 47 yeax*& 28.9 13.1 .4533 3 3 .0 14.2 .4303
28.1 18.5 .4448 2 9 .5 1 3 .7 .4644
28,8 1 0 .4 .3611 3 2 .2 13.2 .4099
2 9 ,3 12.2 .4164 26,6 11 ,0 » 25046 30.2 11.5 , 380a
28.5 11,1 .3895 2 6 ,7 12,7 .4756 28.2 12.3 ,4362
28,4 11,6 ,4084 27,4 9 .9 ,3613 26.0 13. 0 .4643
2 7 ,6 11.2 ,4058 5 0 ,4 12 ,3 ,4  04 6 2 7 .2 10.6 ,3897
ISÎALES
1 2 3
2 7 .1 l l . l t .4207
30.8 12,7 .4123
2 9 .0 12.3 .4241
31.1 11.1 ,3569
27 . 1} 10,6 . 3869
1 2 J
32, 53. years..
29 ,8  
29.lt 
25.2
1 1 .0  
12,5  
IQ. 7
,3691
, t l 252
1
26,9  
30.8. 
2 9 ,it 
2 9 .8  
28. 8 
32. i| 
32.7
9
12.14 .14610
12.6  .14091
12 .7  . 1)320 
13,2  
12 .2  
11.6
812,
It 236 
3580 
391i|
51,  150 y e a rs . 28,0 11,8 ,4 2 1 4 28.2 1 9 1 ,4291
26,4 11.5 ,4 3 5 6 2 7 ,8 11,3 .4065
29,,2 11.2 ,3836 30. 2 lOe? .3543
24 .1 10.3 1.4274 2 7 ,3 1Q.7 ,3 9 1 9 29,0 12. a .,4414
2 9 .9 11,4 .3813 30.4 1 3 .0 .4276 30, 2 . 12,el ,4 0 0 7
2 7 .7 11.5 *4152 28,2 12,8 .4539 31,4 1 Z . 2 ,3885
3 1 .6 13 .4 ,  4 24 0 3 1 ,3 13,6 .4345 30,8 13:. 3 ,4318
2 9 ,3 12.4 .4232 28.5 12.2 ,4281
27 .4 12.8 ,4671 30, 7 12.4 ,4 0 3 9
54, 529.5 12.1 .4102 30.7 12.8 .4169 3 y e a rs .
29 .6 11.5 , 3885 31,2 13.2 ,4 2 3 1
2 6 .9 12.1 .4498 2 7 .2 10,3 .3787
.465730,3 1 0 .7 .3531 2 9 .2 13.6 32,6 12.5 .3834
31,2 13.0 .4167 28.2 11,4 .4042 3 0 ,9 12.3 ,3981
28.2 9 .8 .3475 29,1 12.5 .4295 27 .5 12.3 .4473
2 7 .1 10.8 .3985 28.7 12,8 «4460 27 .9 10.6 .3854
26,9 11.5 .4275 30 . 0 13 .0 .4333
2.9,1 12.4 ,4261 2 9 .2 1 1 .7 .4007
3 0 ,0 11.9 .3967 53, 52 y e a rs . 31,1 12 .9 ,4148
2 7 .2 1 1 .7 .4301 3 0 .6 13.6 ,  4444
28.6 13.6 .4755 27 .7 12.6 .4549
29 .1 11.5 .3952 30.7 13,3 .4332 32.1 13.2 .4112
3 1 .6 12.9 .4082 27 .3 11.4 .4175 2 7 ,8 11.9 * 4281
30.8 1 4 . 0 .4545 2 9 .7 11,7 ,3939 31.2 l 4 .2 .4551
30.3 13.7 .4521 2 9 .2 12.9 .4418 2 9 ,7 11 , 6 .3906
28.0 11,6 .4143 2 7 .0 11.4 .4222 28,7 1 3 .4 .4669
29 .1 9.4 ,3230 2 9 .7 12.1 .4074 2 9 .2 12.3 ,4212
29.2 12 .0 .4110 28.6 13 .0 .4545 2 7 .0 10.5 .3889
26,9 10.1 .3755 29 .8 1 1 .5 .3859 28.3 12.8 .4523
3 0 ,5 11.8 .3869 51.9 12 ,7 .3981 2 9 .3 11.6 .3959
34*2 12.9 ,3772 3 1 .7 1 3 .4 .4227 2 9 .9 11.8 «3946
26.7 11.6 . 4344 30.4 18.7 .4178 2 9 .5 13.1 ,4441
30.7 12,4 .4039 27,5 10.5 .3818 27 .1
26.6
2 9 .8
24.3
10.9
12,1
1 3 .7
11 .0
,4022
.4549
.4597
.'4527
MALKO.
1 a ,3
S8,8 13,4 »4653
26,3 9 ,8 ,3786
29.0 11. .3 .5792
29.2 1:1,4 .3904
55 , 54 yeare {,>
25.6 10,2 .3983
29,8 11,9 ,3993
29.0 11,5 ,445)7
24, if 10 ,6 ,4344-
28,3 12 .3 ,  if.31)6
28,4 11,^ ,3979
26,1 11,1 .3950
27, S 10 .8 .5885
.30,3 .4026
50.4 13 ,3 ,4575
31 ,0 .13,0 ,4193
80,6 110 4 -*4286
27.9 1 0 .5 , 376.3
30, :i 1 5 .0 .4510
29, s 1 2 .2 , 4:178
2 6 ,9 1 1 .6 ,4312
3 2 .8 18 ,8 ,3908
27,1 10. 7 , ,3948
S 3
56» 55 yeti(?8*
27.9  
K6.5 
30 .0  
28,1) 
2 9 ,0  
28.1  
28o8
88,3
27.1
86.9
11,8
11.3  
13 .5
13 .3
13.4  
la .i )
11 .4  
IS , 0 
11,8 
13.4
. 42.29
.4340
.430 0
28 .5
26.7
3 1 .1
87.5 
80.8
27.6 
2 9 .0
38.6
26.6 
213. S 
28.7
23, 0
11 .3
1 3 .0  
11 ,9  
1 1 .2  
11,5
11.4  
13. 9 
11.7
3.2.0 
1 2 , 1
9 7 , 55 yera?B,
30,1  
26,6  
3-1.1 
25 .0  
3 Do 9 
88.8
2 4 .8
31.4
50 .8
5 0 .4
50.6
28,8
27.8 
50.1
3 1 .9
31.6  
20 .2  
28,1
11 .5
13 .5  
12 ,0
9 .9
13 ,2
3 . 8 , 8
11,3
1 3 .7  
12 ,9
12.3
10.6  
18 .5
11.4
14 .6
13 .9
12 .8
12 .6  
10,1
.4621
« 44:1.3
.5950
,4240
*4333
» u m i
96, 37 y e a r s .
50.4
28.4
1 5 .6
:i3 .6
,4561 30,8 18 ,9 ,4:1.88
„i!!l32 29.0 13.2 ,4552
,J{100 26,6 3.0,4 .3880
.4102 26,1 12 .7 ,4866
,4275 32.6 13 ,5 „4141
*4167 27,1) 11 ,8 ,4307
.3951 27 0 8 10.3 ,:370f>
,1x954 26, « 12,8 ,.4758
, 439a 29 ,0 18.1 ,4178
.4167 27 0 3 1:106 ,4849
.42:!.6 30,7 11.8 .3844
28 0 7 12,2
29 J.; 12,4 j . m a
26.4 11.2
27,7 l.fX. 0 i) J . a i 6
310 0 11.6 .3748
.382,1 27» 6 10 .9 .5981
» 1)651 30,2 1.3,9 ,4605
,3658 29, 9 i;io9 .3980
.3960
J 4P.72
.4236 59, 58 year;8.
.4798
,4363
,4188 32,, 6 3-2.3 , 3773
.4.046 29.5 3.2 ,0 .4.095
.3464 50.1 13,3 .4419
.4340 26,7 3.2,2 ,4569
.4101 HS.5 12,6 .1)271
.4850 2S.Ô 15 .6 .4722
.4357 25,7 10 ,0 .3891
,4051 28.6 12.4 .4336
.4559
.3594
31.3 13.1 ,i-(185
29.1 11.3 ,3883
88,4 1 2 .6 .4437
27.7 l a . i .4368
# - S6.9 9 .7 .5606
â?o2 1 2 .0 ,4418
38.1 1 1 ,0 .3915
,4474
.4769
28 .0
85,2
12 .3
10,1
,4393
.3855
,4195 27.9 IS . 7 .4558
S27,5 XI, 7 j m m
SSoO 1 3 .  k .,4786
860 7 1 1 .  0 ,6120
87=4 . .  1 .6 A^54
89oS ' 1 Ï Ï . 3 ,ii2l 2
36 0 4 % h ,3661
2608 .1:1,1 M h 2
89,6 110 9 ' »3S93
27.7 n , 3 .Ji079
26,0 1:1., 7 J 4500
ST, 6 12oii «itiicio
26.1 12, if . 475:1
28,1 13o3 J i ' B 3
51 .7 12» 8 *41)33
60 ami zsoye*
%o 5^booK.'VG$i(mo for %ho m#:»# aged 60 yea%'o md mos^ a ag;o 
thoao 3?oo<ml<;d m  p%oo 1 1 1  to  119 ulth %ho o m o - ^ l x m n  # #
i;o:uO of obüQrvaMono %ro uot bodttmco tblG pa%*t of tho
t4i!ÿ{$io ^ma 0caplq%:!}4 'Wfozo a l l  tW  4^0 acm ijaro e^c^onctl
at. #m f i ^ x Q i ^ g X m  OtmtfOa aad m > m  a4ültiassl ohk:f^ %a:'at%cao t ^ o m  
tbo roowia of # 0  ohoat
1 2 3 1 a 3 1 2 3
1 , ïïa ter  ©a© year. 1 3 .0 7 .4 .4935 1 4 .9 7*9 .5302
14.1 7 .9 .5603 16.1 7 .0 .4348
1 3 .9 7 .1 .5108 1 5 .6 8 .5 .5449
13.3 7 .2 .5413 15.5 6 .9 .4452 14 .9 7 .7 .5168
14 .9 7 .3 .4899 13.8 8 .0 .5797 16.2 6 ,0 .4938
14.1 8 .0 .5674 1 3 .8 7 .2 .5217 16.2 7 .9
7 .4
.4876
12.4 6 .6 .5323 1 3 .1 7 .9 ,6030 1 5 ,7 .471313.5 6 .1 ,4485 ■ 1 5 .1 7 ,3 ,4834 1 5 .6 7 ,9 .506414 .2 6 .8 1 3 .9 7 .1 .5108 1 7 .7 8 .5 *4602
13 .7 7 .0 ,5109 1 4 .1 7 .1 .5035 . 1,5.5 8 .3 .535,5
14 .9 7 .2 .4832 12 ,9 7 .4 .5735 13.4 7 .5 .559712.8 7 .5 .5059 1 4 .5 7 .4 .5 103 18 ,3 7 .9 .431716.6 8 .1 .4879 12 .8 7 .5 .5859 15 .9 7 .9 ,4 9 6 612.2 6 ,0 .*4918 14 .7 6 .7 ,4558 1 4 .9 7 .8 .523513.1 7 .1 *5420 1 5 .6 7 .7 .4873 1 5 .2 0 .3 .g i |60
12.6 6 .6 ,5156 16 .2 7 .7 .4753 1 5 .9 8 .2 .5157
13.8 6 .2 .50 )2 15 .5 7 .8 .5098 1 4 .9 8 .1 ,5436
12 .9 7 .3 *5659 14 .8 7 .5 .5068 16.3 8 .0 .4908
19 .3 7 .1 .4640 15.6 8 .4 .5385 16 .0 7 .8 .4875
14 .7 6 .9 .460! 16.2 8 .2 .5062 1 5 .5 7 .8 ,5032
15.5 8 .2 .529 0 1 4 .8 7 .7 .5203 17.8 8 ,8 .4944
14.1 7 ,2 ,5106 15.8 0 ,0 .5063 1 6 .3 8 ,8 .5399
14.9 7 .7 ,5310 16.5 8 .1  ■ .ii909
14 .1 7 .0 ,4964 1 5 .5 7,4 .4774
1 9 .2 7 .2 ,5454 . 3 . 2 y e w s . 1 5 .8 6 .5 .5,380
1 4 .0 6 .8 16 .0 8 ,0 .5 000
16.7 7 .8 .4671
1 7 ,2 8 .7 .5056 1 4 .1 6 .5 0 4010
2. oa(5 yoarr# 15.1 7 .9 .4907 16.5 8.4 .5091
1 6 .7 8 ,1 ,4650 16,2 8 .0 .4938
14.5
14.9 6 .7 *4497 16.3 7 .6 . 4662
8 .6 .5931 1 4 .9 7 .5 .13033 1 5 .8 8 .3 .5253
1 4 .7 7 .2 *4898 14 ,7 7 ,9 .9374 1 5 .7 7 .5 ,4777
13 .7 7 . | .5328 1 4 .5 7 .3 .5034 16 .6 7 .8 .4699
1 6 .0 7 .6 .4750 1 5 .8 7 .7 .4873 16.4 7 .7 .4695
15.6 7 .3 .4679 16.6 7 .8 .4699 1 6 .0 8 .7 .543714.6 7 .1 .4063 1 7 .1 8 .9 .5205 1 5 .6 7 .1 .4551
17.7 8 .9 .5026 16 .5 8 .0 .4908 1 7 .1 0 .114.5 7 .0 .4827 14 .9 7 .6 . 5 1 0 1 ' 1 7 .0 8 .1 14765
16.5 8 .3 ,5 030 1 6 .7 6.5- .5090 15.8 6 .1 .5127•15.2 8 .0 .5263 1 5 .6 7 .5 .4872 15.4 7 .6 .493514.8 7 .5 ,5067 1 5 .3 7 .5 .490 2 1 5 .9 7 .3 .459115.5 8 .0 ,5161 16,6 7 ,7 •46,30 1 7 .5 8 .1 .4628
511}
FfîliîALES
1 2 3 1 2 3 1 2 3
17*3 7,6 .4393 15.4 7*3 .4740 16*8 8*8 *4681
15.3 7.4 .4837 1 5 .0 7 .9 .5267 15*3 7*5 .4902
17,1 9 .0 .5263 • 15*8 8*3 *5253
15,1 7 .7 *5099 ' ' 16*3 7*9 *484718 ,0 0 ,9 •4944 4.' 3 years. ' 17*0 8*6 *505916,2 8 .0 *4938 ■ '' . 1 17*1 8*4 *4912
15,1 7*8 ,5165 . N 16*8 8*4 *5000
15.3 7 .0 *4575 15,8 7 .8 .4937 17*’7 8*8 *4972
15 ,9 7*7 .4843 17.5 8*1 ‘,4629 15*3 8*1 *4969
15,3 6*9 *4510 15.4 7 .4 .5109 16.4 7*8 *4756
15.1 8*1 *5364 15'. 8 8*5 ,5380 15*3 7*8 *5098
15*1 7*3 .4834 15 .7 7 i9 ’.5032 18*3 8*4 *4590
15*9 8*1 ■ *5094 16*2 8*5 .5847 16 *6 8*5 *5120
16*8 8*6 *5119 15*7 7; 6 .4841 15*6 7*9 *5054
17*0 8*9 *5235 16* 0 7 .7 •,4612 17*1 8*4 *491216*4 7*9 *4817 17*2 8.4 *4884 17*0 8*6 *5059
16*7 7*9 *4730 17'. 6 8“,6 *4886 17*1 8*9 .5205
13*9 7*5 *5396 17*6 7 .7 *4375 16*8 9*0 *5357
15,9 7*7 *4843 15*8 8*4 *5316 16*9 8*2 *4852
18 .0 9*6 *5333 16*4 7Ui *4512 18*1 8*8 *4862
15*0 7*3 *4867 17*6 9*0 *5114 17*1 6*8 *3977
16,9 8*6 *4089 16*2 8*7 *5370 17*6 8*5 *4829
10.4 9*2 *5000 15.4 8 .1 .5260 16*4 8*6 *5244
15*9 8*4 *5283 17.2 8 .4 .4884 15*6 8*0 *5128
15*3 7*8 *5098 15 .9 8 .5 ' .5346 16*4 8*1 *4939
16*6 8*1 .4879 15 .3 7 .5 .4902 16*5 8*8 *5333
14.9 7 .7 ,5168 16.5 8 .7 .5273 15*6 0*0 *5128
14 .8 7*5 ,5067 15*6 8*2 *5256 16*6 8*5 *5120
17 .9 8 .4 '.4 6 9 5 16 ,8 8*5 *5051 17*3 8*3 .4797
15.5 7*7 .4968 16*7 7*7 *4611 16*2 8*1 .5000
15 .3 8 ,3 .5425 16*6 7*8 *4699 17*5 8*3 *4743
17.3 8*5 *4913 16*4 8*6 <5244 16*7 8.4 .5030
15*6 7 .9 * 5064 17*4 9*0 *5172 16*0 7*3 .4562
15*4 0 .2 ,5325 14*6 7*0 *4794 17.1 7.7 *4503
15*8 7 .9 .5000 16 .9 8*1 *4793 17*0 7 .6 .4471
15*1 7*5 *4367 17.5 8*1 *4628 15.5 7 .8 *5032
15*7 8*1 *5159 16*1 7 .6 .4720 17*6 8*3 *4716
15*5 8*2 *5290 17*6 8*2 .4659 15*0 7*9 *5267
15*7 8*3 *5287 16*9 6*0 .4734 17.6 8*3 .4716
15*4 8*2 *5325 18.1 8*9 .4917 17.4 8 .8 .5057
15*4 8*0 *5195 16.4 8 .2 .5000 18*2 9*0 *4945
l6*4 8*0 *4878 3.6*1 7*8 .4845 16,7 8*5 ,5090
5 1 5
FEIiALBS
1 ■ 2 3 1 ' a 3 1 2 . 3
16.5 7*8 ,4727 17.8 9 .5 .5337 1,6.3 7.5 .4600
16.9 8 .3 .4911 1 7 .3 6 .0 .4624 15.9 8 .0 .5031
15,2 8 .6 .5309 1 7 .4 8 .0 .4598 1 5 .6 7 .8 ,5000
16 ,7 7,4 ,4431 1 6 .4 8 ,2 .5000 1 6 .1 8 ,4 ,5217
16*3 8 ,0 .4908 1 7 .4 8 .5 .4885 17 .1 8 .0 .4678
1 7 .8 8 .2 .4607 16 .9 8 .6 .5089 1 5 .8 8 .2 .5190
1 6 .0 7.4 .4625 1 6 ,4 '8.2 ,5000 1 7 .3 8 .4 ,4855
1 6 .2 7 .7 .4753 18. 7 ’9 .0 .4813 1 7 .9 8 ,2 .458116.4 7 .7 .4695 16 .5 8 .2 .5030 16,8 8 .5 .5059
15 .7 7 .8 .4968 1 7 ,7 9,1 .5141 1 7 .7 8 .0 .4 520
15 .7 8 .4 .5350 1 7 .2 9 .0 .5832 16.8 8 .8 .5238
16,3 8 .8 ,5399 1 5 .5 7 .7 .4968 1 6 .4 7 .5 .45731 8 .0 .8.4 ♦ 4667 1 6 ,5 8 .3 .5030 16.5 8 .1 .4909
17.1 .8,4 *4941 1 7 .7 7 .8 .4407 16,7 8 .8 .5269
17 .3 9 .0 .5202 1 7 .4 8 .0 .4598 16,1 8 .3 .5155
16.3 8 ,5 *5215 1 6 ,4 7 .9 .4817 1 7 .2 8 ,1 .4709
15 .9 .9*2 .5786 1 7 .0 ■8.2 .4823 1 7 .4 7 ,9 .4540
15 .2 7 .1 .4671 18,2 9 .7 .5330 1 7 .8 8 .7 .4888
14.9 9.1 .6107 16.1 7 .2 .4472 1 7 .2 8 ,2 .4767
15.6 .7.2 .4337 16 .0 8 .1 .5062 18.5 9 .0 .4865
16,5 7.4 .4485 17 .1 8 ,2 .4795 16.3 8 .6 .5307
1 7 .7 8 .9 .5028 1 7 .8 9 .8 .5506
1 7 .1 6 .3 .4854 16.2 7 .7 .4753
5 . 4 years. 1 6 .0 8 .4 .5850 1 6 .5 8 .6 .5212
1 6 .8 6 .4 .5000 1 6 .0 8 .0 ,5031
16,4 7 .6 .4634 16.3 8 .6 .5276
16.7 8.4 ,5030 1 7 .5 8 .7 .4971 1 6 .8 8 .7 .5179
1 6 .0 8 ,2 .5125 1 7 .9 8 .7 .4060 17.5 8 ,8 .5029
18.1 8 ,0 ,4420 16.2 8 .3 ,5183 1 7 ,4 7 .8 .4483
18.0 8.4 ,4 667 1 7 .0  ' 8 ,2 .4823 1 5 .6 8 .9 .5705
1 6 .8 7 .9 .4702 ■ 1 6 ,4 8 .7 .5305 16.2 8 .6 .530 9
15 .7 8 .2 .5223 1 7 .7 8 .7 .4915 15.6 7 .1 .4551
16.5 8.4 .5091 1 7 .9 8 ,4 .4693 1 6 .4 7 .2 .4390
15.9 7 .8 •  4906 1 7 .0 7 .7 .4529
10.2 8 .6 .4725 16.1 8 .4 .5817
1 7 .0 8 .1 .4765 1 5 .6 8 ,1 .5198
17 .7 9 .0 .5085 15.8 7 .9 .5000
16,4 7.1} .4 512 1 5 .6 8 .6 .5513
1 7 .6 8 ,8 .5 000 16.7 8 .0 .4790
16 .3 0 .6 .5276 1 7 .7 7 .7 ,4350
16.7 8,5 .5 090 1 6 ,4 7 .9 .4817
3.6.5 8 ,5 .5151 1 7 .7 8 .7 .4915
5 1 6
3. 2
EEMALBS
1 2 3
6. 5 y ea rs .
1 7 .8
17.4
16.7  
16.6
18.4
16.8
18.7
11 .1
1 7 .2  
18 .0  
18.1
16.9
3.8.1 
16.6
17.1
17.4
18.2
20.3
19.1
20.4  
17.3
18.9  
17.6  
17.6  
18.6
20.2
17.5  
18.1
17.1
17.8
18.9
16.1
18.6
16.9  
16.6  
18.8  
17.2
17.1
20.1
-9.6 . .5393 18.7 .9,2.. .4920 1 7 ,9 9.6, .5363
9.4 .5402 18.1 ,8 .8 , ,4862 1 7 .6 , 9 .0 .5114
' 8 ,0 . .4790 17 .8 9 .5 .5337 18.6 . 8 .5 .45709 .6 ; .5783 16.4 .8 ,0 . .4878 17 .3  ' , 8.8, .5087
10.1 .5489 16 .2 ,8 .7 . .5370 ,1 9 .7 ,  9 . 3, .4721
7 .6 :,4691 15.3 .8 .6  , .5621 . 19.5 . 9.1, .4667
9 .0 ■.4813 17 .3 ,9 .4 . .5433 16.7 . 7 .6 .4551
9.4 .4723 ,16.9 .8 .5 .5029 17.5 „ 8.4, .4800
7 .9 , ,4847 18.5 =9.1 .4919 1 7 .0 ,., 8,0, .4706
9 .1 .5291 17.7 9 .4  , .5311 19 .0 ,8 .3 ,: ,43688 .6 ,4778 17.1 .8 ,1 . .4737 18.4 10.1 .5489
8*7 .• *4807 18.5 ,7.8 . .4216 1 8 ,0 , 8.3, .4611
9 .0 ...5325 17.4 7 .8  , .4483 18.5 7,4= .4000
8 .7 16 .0 7 .8  , .4875 16.5 ,. 8.8, .5333
9 .0 .5422 16.9 8 .5  , .5030 17 .3 ,  9 . 0 .5202
8*2 .4795 17.7 8 .2 .4633 18.2 = 9.1 . 5,000
7 .9 .4540 18 .0 ,7.6 , .4222 18.1 , 8.3. .4586
8 .7 .4780 17.2 .8,8 . .5116 18.2 , 9.2, .5055
9 .4 .4630 17.3 8 .6  , .4971 17.7 , 8.3. .4689
9 .1 .4764 18.1 ,8.5 .4696 15,4 = 7 . 7. .5000
9.5 .4657 1 6 .1 ,8.7 . .5404 1 6 .2 „ 6.8. .5432
8 .8 .5087 17.3 ,8.1 , .4682 18.3 , 9.2. .5027
7 .4 ,4000 17.8 ,8.5 . .4775 15.4 .. 7 .9 .5130
8 .9 .5057 17.4 ,8.6 , .4942 ,16.4 = 7.9, .4817
9 .5 .5398 17.3 =9.0 . .5202 16.5 . , 7.9. .4788
9 ,8 .5269 17.2 ,8.3 .4825 18.3 , 8.2, .4481
9 .7 . *4802 17.6 7 .9 .4489 , , 1 7 .6 . 8.6, .4886
8 .8 .5028 17.1 8 .5  . .4971 1 7 .2 . 8.5, .4942
9 .6 .5304 17.6 8 .7 .4943 17.3 . 8.3,. .4798
8 ,8 .5146 20.1 ,9.1 , .4527 17.1 , 8 .6 , . 5,029
9.4 .5281 16,8 8 .8  . .5238 16.4 8.5 .5183
9 .6 .5190 17 .7 .8, 8 . .4972 16.3 7 .7 .4724
7 .8 .4845 17 .9 .8.3 . ,4637 18.1 9 .0 .4972
9 .8 .5269 17.2 9 .2 .5348 18.1 8 ,9 .4917
8 .5 .5151 17.8 ,8.5 .4775 1 9 .9 9 .2 .4623
6 ,4 .5855 17.2 8 .1  . .4709 18,5 8 .9 .4811
8 .5 .4521 16,6 8 .4 .506 0 1 7 .4 9 .5 .5 4 6 0
8 .7 .5058 1 9 .9 8 .9 .4472 16.7 8 .5 .5 090
8 .7 . 5088 17 .6 8 .8 .5000 1 9 .0 9 .3 .4895
8 .8 .4378 17.5 8 .6 .4914 1 7 .6 8 ,6 ,4886
5 1 7
n m m M B
A 8 2 8
3.9.6 
16,8  
,3.8«0 
10.'3
19 .6  
1 8 ,7  
16» 3
s a
8 ,5
9 .0
a,îs
% x
9 .1
8 .7
7e 6
18 .3
1 7 .0
17.7
19 ,  a 
16*0 
3.8,6
18.3
18 .5
19 .3
17.4
17 .5  
18, t
19 .8
1 9 .0
1 6 .0  
IS . 9
3.8.5 
10 ,0
16.5 
20 .0  
1 8 ,0  
18 .0
16 .5  
10,4  
19* a 
17,1 
I g .ë  
l a .o  
17. .9 
17 .7
17 . $
18. S
0 .9
6 .9
9.4  
0 .1  
8 .7
9 .3  
0 ,2
8 .5
9 .0  
0 ,7
8 .3
9 .6
m -
8 .9  
0 .3
9 .4
9 .7
M
8 .5
8 .1
9 .6
9 .0
8 .7
1:1
9 .0  
8 .5
8 .9
0 ,5
.5380 17*7 8 .6
.5039 17*0 8 . f
*5000 3.5*8 8 ,7
.4590 16,.0 9*1
diB \3 IToO 9.4
■nk&S S%„& 9 .8
.5337 18*9 0 .810 ,2 1 0 ,0
:i0.6 9 .1
16 ,9 ■ 7 .8
20,0 9 .2
17 .3 9*1
,is663 1 8 .0 9 . p.
,4972 . 16 .9 0 .4
.5311 19 . 5' a .p
,4215
.4833
19.3
19 .8 9*b
..,500Q 16,1 9 .0
,1)481 17.8 0 .5
,4595 10 .6 9 .4
.4663 1 7 .6 9*3
*5000 1(S,6 0 ,8
.4743 I 6 .7 0 .9
.5079
«4949 
Ü 4684
10 .7
:i6*9 
' 17 .0
9 .1  
8 . g 
8 .6
,461:1 2.7,3 8 .4
,5568 18.5 9 .3
.5243 19.5 9 .1
.5167
.5091
10 .1
3.8 .2
9 .3
8 .3
#4400
«5333
18 .9 8 .5
17*5 Ô«is
, if 782 1 8 .7 8» 0
.4909 111,4 9 .5
.5817 l “h 2 8 .0
*460? 17.8 8 .3
,9088 16 .7 7 .9
, 474.7 1.9,3 10 .1
*49is4 •3.8,2 9 .3
.5143 3.8,1 8 ,3
.4808 1G,3 8 ,5
«5000 i g . l lo .a
,4560 10.12 9 .1
4578
5000
5506
5055
52B1
u im
H i l b ê
itl550
!|09@
4015
4600
560?
5000
i m p
4504
4309
k&m
497a
Il775
5054
5338
3301
S i
4852
t m s
4855
1 9 .7
30.1
1 7 .9
30, is
1 7 .7
17 .6
16.3.
3.9 .1
Id.i}
1 6 .6  
17*1
1 7 .7
16 .3
18.4  
1 7 , B
16. 7
Xi'fit S
18.5
a.8,2
1 7 .9
18 ,0
3.0,0
16 .9
1 9 .0
17 .  a
: i7 .i
i t s
1 7 .3  
3.?, 4 
19, a
its .e
1 8 .6
18.1 
i% h  
17.5
1 7 .4
18. a
%il„7
go. 4
1 9 ,0
1 7 .7  
1% 3
I
9 .3
9 . 5
8 .4
9.1
8 .1  
.2  
.#
9 .3
9 .8
9 .4  
0 .8
9.4
8 .9
8 .6  
. 9 .3  
8 .6  
? ,?
8 .9  
0,4
8 .7
â .â
9 .3
8 .7
8 .8  
8 ,8  
8 .1
9 .1  
8 .6  
!.?
1  8 ,6
8 .4
:io,o
9 .4
9 .1
8 . a
8 .7
8 .8
8 .4  
8 .8
9 .5
9 .7
9 .1
9 .5
1 :
. 472:1
.iiSfi?
,?.}693
,*{461
,4576
.ito # '
.5 0 9 3
,4869,
,5386
. 50,54
.5146
,533-1
,4a&3
.4674
,5340
.5150
.4753
.4811
,4615
*4060
,4555
.5167
.3140
.4632
o h S h k
» u m
,5:ü!l
,5309
.5607
*5000
.4583
.5185
.531 9
.5 1 9 3
.4691
.5029
.SG130
.fi835
.S 030
:!;SI
.5105
,5141
,40?2
518
a  3  I  a  3  3. a
T (,$  6 ,8  10 ,4  9 .0  .5090  8 yaw a
16 .5  9 .8  .@644 1 8 .7  @.I
5.6.3 7 .3  .4478 1 8 .6  0 .8  .4731
1 5 .3  8 ,1  ,9 2 %  1 7 .1  8 .4  .5029
18.1 8.5  .4696 17.7  7 .7  .4350
16 .9  8 .5  ,4497 1 7 .3  0 .3  . 4 7 #
16,© 6 .3  .4611 10 . g 7 .9  ,4341
n J i  7 .6  .4368 1 9 ,7  6 .6  .4365
17 .5  6 .4  .4600 l 'h 7  8 .4  .474#
19.5 8 .6  ,4410 1 6 .9  7 .9  .4674
1%Û 9 .1  .4740 1 6 ,0  9 ,3  *5167
16,8  8 ,6  .5119 17 ,1  0 .8  , 4 7 #
17o6 8 .8  .5000  20 .8  6 .6  .4133
18 ,4  8 .9  .4837
1 6 .8  S .?  .5370
8 . 7 y ea rs . S o ,2 9 .2  .4594
1 8 .6  9. a ,4946
19 .7  9 .4  .4778
00 .7  9 .9  .4788 81 .2  . 8 ,5  .4009
1 8 .6  9 .4  .5000 16 .1  8 ,1  ,5031
17.4  9 .5  .5460 19 .5  10 ,0  .5188
16.5  9 .6  ,5189 20 .8  9 .4  ,4653
19.1 8 .7  .4555 8 1 ,0  10 .2  .4857
3.9 .0  6 .5  ,4474  • 16 ,6  7 .5  .4510
17 .3  9 ,2  .5318 1 8 .2 ‘ 9 .6  .§275
1 8 .3  9 .6  ,0355 1 8 .2  8 ,8  .4 8 #
17*9 9 .2  .5140 1 9 .6  9.SÎ .484?
1 7 .0  6 .7  .5117  1 8 ,3  9 .1  .4973
10.6 1 0 .3  .S53Ô 1 8 ,6  10 ,2  ,0 4 #
19 .2  9 ,0  .4687 1 8 ,4  9 ,4  .5109
17.6  8 .2  ,4609 81.1  10 .1  .4787
1 8 .2  8 ,9  .4690 20*2 10,5  •. .5198
19.6 9 ,6  , 4 8 #  1 9 ,2  1 0 .0  \ .5208
80.3 9 ,3  .4561 19 .1  ■ 9 .1  .4764
1 7 .0  7 .9  ,4647 19 .9  9 .9  ' .4975
16.8  9 ,4  .5160 1 9 .6  10.4 .9306
1 6 .3  9 .1  .4973 19 .5  8 ,8  .4513
19.4 9 .8  .5051  17.3- 9 .2  .5318
20.1 1 0 .3  .5184 18.4  94 S .5000
10,0' 9 ,1  .9050 1 7 .8  6 ,5  .4775
16.9' 847 .3148 ■ 1 7 .8  6 .6  ,4831
1 8 .3  8 .1  ,4426 1 6 .2  9 .4  .3160
18 .3  9 .3  .0068 1 9 .7  9 .7  .4924
19 .3  9 ,6 . .4970 1 7 .0  9 .0  .0294
2:1 ,7 9 ,3 .428 6
IB.O 9«7 .0100
§ ,0 ,4803
15 «8 9«4 , .474?
gC‘,1 ■ 9 ,4 .4677
16 .2 8 ,0  . . 4 3 #
16.3 % 3 .0081
19.2 8 ,6 .4479
1T„2 9 ,0 .5232
19.7 9 .7 ,ii924
19.'9 ■■'?.a *4623
21.2 9 .2 ,4540
SO, 9 ' 9 ,0
20 .  7 9,'S «4444
18 .7 7 .8 .4171
.20 .1 9 ,4 .4677
20.7 :to, 2 .4927
18.0 9 .8 .9297
:I7.8 9.7 «5449
1 8 .6
a:ioT
9 .0
9 .4
■ , 5:107 
«4338
20 .0 3* 0.  4 ,0200
21.3 7 .Ô «366:1
18,7 8 .6 .4099
20.3 9.4 .4630
20.4 9 ,6 J.t7v6
2:1 ,0 10.1 *4809
19.7 9.4 .4772
20,0 :w ,3 •-,5000
a o .i 9 .3 .,4627
a a .o 10.5 .4775
■3,8 ,2 9 .2 ,0099
1 9 .2 9.2 • .4792
ao,T 10.4 .0024
i . î l .4450
2 0 ,0 9 .2
81 ,1 10.0 ,4739
17 .7 ÿ .o .5085
1B.7 f ,5 ,4973
19 .5 9*0 .0026
1 9 .0 9 ,3 ,4095
5 1 9
ioî;mai.b s
1 2 3
19.4 9*2 *4742
18*8 9*3 .4947
18,5 8*2 *4432
20*3 10*2 .5025
17*6 8*9 .5057
21.5 8*7 *4046
18*2 9*0 ,i!945
19.8 10*1 *5101
19.*9 8*8 *4422
18*7 8*3 *4438
1 9 .6 9 .2 .4694
20* 2 10,0 .4950
20,1 10 .3  ' .5124
20,8 9 ,6 .4615
18,9 9 .8 .5185
21,0 10 ,2 .4857
21*2 9 .7 .4575
20*7 9 .8 ,4734
19,9 9 ,1 .4573
20*7 9 ,6 , 4638
21*9 8*9 .4 064
18,8 9 .2 *4894
18,6 9*3 *5000
20,0 10*2 .5100
19,8 8*9 .1(495
20*2 9*5 .4703
21,7 9 .9 .4562
17 .9 8*7 *486o
19.3 9 .6 .4974
19.2 9 .1 .4740
18.6 8*9 .4785
20,1 9 .5 *4627
20*0 10.2 *5100
18.4 8*6 *4674
21.1 10,3 .4881
19*9 8 .8 .4422
1 ' 2 3
10* 9 years.
21*4 9*7 *4533
19*8 ■9*6 *4848
22*7 8*0 .3524
20*4 9*8 *4804
21*6 9*3 *4305
20.8 10*4 .5000
20*5 9*8 .4780
22*6 10*1 * 4469
21*0 9*9 .4714
20*0 9*8 *4900
22*1 10*6 *4796
21*5 9*8 .4558
23*6 1 0 .0 .4237
20*3 9*0 *4433
20*9 9*3 *4450
20*2 9*1 ,4505
20,0 10*5 .5250
22*2 10*1 .4549
18*1 9*4 *5193
21*5 ■ 9*3 *4326
18*2 10*2 *5604
19*3 9*4 *4870
21*0 9*7 .4619
21,0 9 .5  . .4524
20*7 9*4 .4541
21*1 8*5 *4028
21*0 9 .2 *4381
21*7 8*9 .4101
23*5 11*0 .4681
20.8 9*0 .4327
22*1 10*7 .4842
20.8 9*7 .4663
21.8 10*5 .4816
21*2 9*1 *4292
18*5 8*8 .4757
18*8 8*5 .4521
20*4 10*1 .4951
25*5 9 .5 .3725
18,8 8 .7 . 4628
1 2 3
20*2 10.3' .5099
20*1 9.9 .4925
19*3 9*5 *4922
21*1 9*4 *4455
21*8 • 9*7 .4449
19*5 ' 9*9 .5077
16*8 ' 8*6 .5119
22*5 ' 9 .4 .4178
'21*6 ■ 9*9 ,4583
20*2 : 9*3 .4604
21*3 9*2 . 4319
19*5 8 .2 .4205
22*9 10*9 .4760
22*2 9 .3 ,4189
21.3 9.4 .4413
18*8 9 .4 ,50 --0
20*8 8 .7 .4183
19*8 8*5 .4293
20*8 8 .2 *3942
20*4 9*4 *i(608
23*1 9*9 .4286
18*4 : 8 .7 .4728
17*9 9 ,0 .5028
19*3 9.3 .4819
18.7 9*6 .5134
21*4 ' 8*3 .3878
20*6 9.8 .4757
21*2 10*1 .4'764
19*6 11,1 .5663
1 9 .’2 11*1 .5781
20*2 10.7 .5297
11. lo  ye'ars.
22.1
19.5  
22.3
21.6  
20.8  
20.2
10.1
9 .2
10.1
9 .6  
8 .4
9 .7
.4570
.4718
.4529
.4444
.4038
.4802
520
1 2 3
20.0 8 .6 .4300
21,3 9*4 .4413
21.3 9.8 .4601
21.9 9.3 : .4247
23.3 : 10.2' .4378
23.2' 9 .8 ) .4824
21.2', 9 .8 ' .i|623
21.6 9.3%: .4305
23.3 , 9 .4 ) .i(034
20.1 10.6 .5274
23.1 , 10.4 .4502
22.5 11.6',. .5155
21.1 9.7%, .4597
23.5 10.1 ,4298
21.5 10.1 .4698
22.6 9.5 .4203
24.2 10.8 .4463
20,9 8 .8 .4210
19.9 8 ,8 .4422
18.5 8 ,8 . .1(757
24 .0 10.6, .4417
19.8 7 .9 .3990
21.4 9.4: .4392
19.4 8 .9 .4588
20.5 8 .8 , .4293
20.5 9.8 ,4780
26.1 9 .7  ■.3716
22.5 9.9 ,4400
22,4 10.9 .4866
20.5 9 .7 .4732
22.3 11.1 .4978
22.3 9.2 .4126
22,0 9.8 . 4454
22.5 9.4 .4178
21.4 8 .6 .4019
21.1 9.4 .4455
21.0 9 .6 .4571
20.0 9.4 .4700
85.5 9 .7 .3804
22.3 10.1 .4529
20,6 8 ,9 .4320
20 ,0 8 ,2 .4100
22.5 8 .6 .3822
1 ' 2 3 1 2 3
21.2' 9 .4 •4434 81.5 8 ,9 .4139
22. 0 9 .2 .4182 23.2 11,8 .5086
21.0 9.3, .4429 22 .0 9 .7 .4409
21.1, 9.9, .4692 23,9 10.1 .4226
21.9: 8 ,7 .3973 21.4 , 9 .4 .4392
83.0,; 9.0; .4261■ 19.8 9 .9 ,5000
21.2; 9 .9 .4670 .21,4 8 .7 .4065
22.3 9 .8 .4126 22.9 10 .8 .4716
20.5 9.1, .4439 22.3 ' 9 .9 .4439
20,4 9 .0 ,4412 20.7 ■ 9 .6 , ,4638
19.8 8 .7 .4394 24.9 10.0: *4016
20.6 1 0 .1 .4903 22.2 10.5 .4730
22*2 10 .8 . 4865 22.8 ■ 9.4 .4125
21.2 8 .6 .4057 83.8 10 .2 ,4286
20.4 9 .1 ,4i(6l 22.6 10.9 .4823
20,2 9 .4 .4653 23.9 9 .3 ,3891
22.0 10 .8 .4955 22.7 9.6 .4229
22.3 9 .6 .4305 22.6 9 .9 .4380
23.1 9 .9 .4286 20.6 9.2 . 4466
20.3 9 .9 .4877 24.3 11.1 .4568
21.6 8 .6 .3945 ■ 21*0 10.6 .5048
20.9 10.8 .5167 20.3 8 .3 .4089
21.3 9.5 .4460 • 22 .0 9.2 .4182
21.9 9 .8 .4475 21.0 9.8 ,4667
23.5 11.3 .4808 • 21.8 9.1 .4174
21.5 8 ,8 .4093 23.3 9.1 ,3906
21.7 9 .8 .4240 ,22 • 6 9.8 .4336
21,9 10.0 .4566 20. 9 ' 8 .9 .4258
- 22.3 1,0.5 ,4708■ 21,7 10.6 .4885
12. 13. years' # 21.5 9.2 .4279
22*2 9.3 .4189
22.1 9.4 .4253
24.0 10,0 .4167 21.9 10.9 .4977
22.9 9 .9 .4323 23.2 10.3 .4440
24.0 11 .0 .4583 20.9 8 ,9 .4258
22.6 10 ,0 .4485 21.3 9.4 .4413
23.3 10,4 • 4463 21.1 9 .2 .4360
22.6 9 .3 .4115 21.5 10.7 .4977
21.9 9.6 . 4383 21,3 10 ,0 .4695
23.5 10.3 .4383 21 ,7 9 .7 .4470
22.5 9 .8 .4355 22,6 9.6 .4248
20,5 9 .8 .4780 23.3 11.4 .4893
3%.
1 & 3 1 a 3 X & 3
2a, T %:i «4009- 23,4 0 ,9 •3S03
,4481
,i!493
,4781
14, 13 yeax’isi«
19 .?
23.3
21.5
G , 9 
% 5 
% 2
*4518
,4077  
*1)2 79
84 «g 
28,7  
22. G
10 .7
10 ,  a 
1 0 .9 27,0 la .  3 ,4555
86 o 7 11,1 ,4157 23.5 9 , i ,4000 2UaO lO .Î .4808
210 S 8 .8 «4151 23 .2 9 .6 ,4138 22*6 10.il *4602
21, 0 10.1 *4809 £4*7 11,5 ,46156 24*8 10 .9 .4390
21 «I 9» 0 «4865 28. :i 1 0 ,0 ,4585 24 .8 11.6 *4677
23,8 10 ,7 *4496 23. 2 10 .6 - *4655 21 o G 9.5 .4308
85. S 12 .9 «5000 24,1 1 0 ,3 ,4274 22*9 10 ,9 oisTCiO
22.3 10,5 *4708 23.1 9 ,6 ,4248 84*1 9 .1 03776
19.9 9,1 ,4573 S3, S 9 .1 .,3922 26,5 10.6 «4000
22,5 9 .7 .4311 23*2 3.0.5 .4526 25.1 111,9 «ii7isl
21.3 10 .  a .4785 83.8 9 .1 .3823 23.1 10.8 .4670
SI. 9 10,1 «4612 23 ,  e 9 ,8 ,4118 24,5 9 .3 *3796
21.0 9 ,8 .4550 23*0 9 ,9 ,4304 19 ,5 9 .2 *4718
24,6 9 .9 ,4024 24.6 1 0 ,6 ,4309 83.6 10.7 «4534
23,3 9.4 *4034 24*7 1 0 ,2 ,4129 23*3 11.1 oiî76!s
83.0 10, 0 JC'HQ 33*0 11,5 ,5000 84.7 6 ,6 *3462
810 5 6 .3 .3860 ».Za2 10,4 .4685 26,8 12.1 .4010
81.0 9 .8 .4381 20*2 9 ,4 .4653 22*8 10.3 *4.517
13, 12 yQC}?s»
21.3  
23*0  
84 o ô
9 .4
1 1 ,0
10 .6
,4413
,4400
.4555
84 .3
25,8
26,7
10* S ' 
11*0 
9 .9
*4197
*4264
.3708
80 .  a 10 ,5 *5048
23*5
25.5
21,7
9 ,8
9.5
11 .8
,4170
,4042
*5161
*4597
24 .9
23*6
24.4
11.1
10*0
5 ,7
J d m
.4237
.3970
24,3 9*6 ,3951 21*1 9 ,7 26,3 lu , 7 ,  4 oûü
83,0 9 ,2 „4ooo 22*0 ;iO«7 *4064 26,1 11,0 *4215
23,0 8 ,9 ,3670 82*9 10*7 «46?2 24*3 9 .3 ,3827
83.0 9 ,8 *4261 21.1 9*6 *4550 21*4 10 ,0 .4673
82,3 9 ,8 «4395 19 ,8 6*0 *4167 26,4 10,6 ,4015
S4.0 9*8 ,3833 82*5 11, a «4978 23.1 10.1 .4372
22.8 9«2 a4l4i( 24*6 10*3 ,4187 21 «C 8 .9 .4238
19 .0 0 .3 ,4471) 22,$ 10.4 «4541
.4435
28*7 11.1 JlBSO
28.lt 10*6 «4881 83*9 10,6 a s. 8 11 .9 .4612
88*5 9*4 *4176 8 5 ,6 10 ,7 ,4147 ao .a f .7 ,4663
84. a 11, 3 81,6 9 ,2 ,4809 83.1 10 .0 .4529
22 .0 9.-3 .4827 20, Ô 1 0 ,5 .5240 25 .0 11.1 .4440
24.3 :i:u5 «46g4 81.7 11 ,1 .5115
,4273
jm ê b
26 .0 10.1 .3680
28, G 9 .6 «4210- 28*7 % 7 28.7 10.6 «4670
84.3 11*2 *î|609 22.4 9 ,6 20 .3 -10.i| .4111
5 2 S
ï ‘BtsAÏ,Ef3
S 3  1  2  3 1  2  3
2,3.7 10.1 4<M62 26. 9 11.5 *4275 2 6 .5 11, a *4453
a i .  4 9 ,6 ,4486 25.6 1:1.3 î.443-4 2 4 ,0 .il a f *4718
23.5 9 ,8 «4170 2 3 .6 11.4 «4830 24.0 18.6 *5850
24 *1 10 ,3 *4.598 a i a 8 9 .8 «.1(495 2 5 .9 11,6 J(479
2i}a6 11,1 «451S 22,9 10,1 ,4410 28. 2 9.7 . «4369
21.6 9 .9 .4541 23,7 9 ,6 .4051 £4*2 9 .8 *40,50
23.8 10a 9 .! 4580 25ois 9 .3 ,3661 25.1 10.2 .4054
26,7 10. S «3880 23,7 10.1 ,426 k 22.1 11.2 s50&3
24.9 11*4 .4576 26,7 i:L 3 *4232 24.1 9*6 «398.3
21,5 9*7 «4512 26 o4 11. à ,4242 26.5 11,5 *i(34o
24,9 11,3 a.4 5358 24,5 1 0 .0 .4082 26,0 10,6 *i(ü7?
22,5 lOal «4489 24,6 11.6 .4715 25*5 10,6 .4157
2 4 .8 11 .3 « 1(556 22,4 9 .7 *4330 24 0 2 9 .9 J-iugi
2 5 .2 12,1 .«4802 24,2 : i i , s .4628 25*8 :t.o.a
22.2 10«7 .4820 21,9 9 .8 .41(75 85,3 10 .4 *1(111
23.5 X 0* 4 » 1.1425 26 .0 : ii .7 ,4500 24,0 .11 .5 «4798
24.3 10,8 «ii444 23,  a 10,5 *4526 24*5 1 0 ,9 *«1.449
84.7 IlaO «4453 28.2 11 .7 J..tl.43 25 , c 1.1*1 ,4440
24.1 10«6 ,4398 27,5 11.3 *4109 26,8 12,5 *4664
25 .6 11,1 .4,336 8(3,3 12,5 *4753 26.7 11,4 *4270
24.1 9,4 .3900 24,4 11.6 ,4754 24 .7 11,3 «4575
23 . a 9o3 *4009 24.6 10.9 *4431 2 6 ,7 11*4 *4870
24.0 9, a «4083 .25 . S 10,7 «4246 24 .0 :i2.8 *.'30&3
£5.3. 10.2 «4064 22.4 9.4 *4.196 8,5*6 12,3 .430,5
£4.5 11.8 ..4816 23.1 :io.6 ,4223 £6,3 11,7 *4449
85.7 12* 0 *4669 28,4 11,3 *3979 2:6,4 11.7 .4432
24.7 10*6 *4291 27.2 12.4 ,4559 25.3 10.8 *4869
24.7 10,2 «41.89 26.4 11,4 .43X8 2.3*5 XO. 6 *!|5X1
81,1 10*5 *4976 20.3 10,3 «5074 85*0 10.7 Js28o
27*0 10*6 C.4000 23,6 9 .8 25 a a :iâ,o *4762
25.6 11, a *1)343. 27.2 10 .0 .3971 26,5 11 .4 .4302
2,8.6 9 .6 «4248 25.6 10.6 ,4141 26,6 1 0 ,7 .4085
25 .2 10.il .1.(187 85*5 11,8 .*4392
24.2 10,6 * 4380 86,2 10 , a .4:122
3.5a l'-î y ssrs 2,3.0 8 .4 . 365g 84. 0 10.2 .42,50
23.7 . 9*7 *4093 23, ê 10, a .4576
83.1  
2.4. a 
a a .i  
85.6  
26.1
la .o
11,1
10.4
10,1
11.3
. 5 1 #
*458?
,4706
*.3945
*4,329
2 3 ,0 10.1 ,4244 26, 0 11.6 ,4461
26.6 1 1 ,2 .4210 84, 3 11,4 .4691
2,4.5 11 .5 «1(694 84.5 10.2 ,4:(.6.3
i : l
26,4
10,4
12*5
12.1
. 4x77
*4699
.4583
2 6 ,5
26,3
25.7
X1..3
11 .7
10 .3
,4264  
» 41(49 
.4008
EI5M.ALKS
1 2 3 1 8 3 1 2 3
28,7 10, 8 .3763 24.8 9*9 .3992 27.3 11.4 .4176
24,5 9.4 .3837 25.1 9*9 .3944 24.4 10.5 .4303
2-1*2 11.7 .4301 25.6 11.4 .4453 26 ,0 9 .9 .380826.1 ■ 11 ,9 .4559 24*9 9 .3 .3735 26,0 12.0 .4615
22,4 8 ,9 . 3973 24.3 10.2 .4197 87.6 12.1 .4384
25.3 10.8 .4269 25*1 11.8 . 4462 25.4 11.9 , 468526.7 10.9 .4082 24*9 10i3 .4136 24.7 10.9 . 44132 5 .6 10.6 ,4141 23.3 11.5 .4936 27,2 10,8 .397122,6 9*8 .4336 27*0 11.2 .4148 25.5 11.2 ,4392
24,7 10,0 ,4049 24*3 11,2 .4609 22,5 9.3 .4133
24,2 10,1 .4174 26,0 10.3 .3961 26.9 9.4 .3494
24.1 10.2 .4232 24.2 . 11.1 *4587 23.5 9 .8 .4170
23,5 9*6 .4085 25.6 9*4 .3672 24.3 9 .9 .407422.6 9,1 .4026 24.4 10.5 .4303 26.2 12.3 .4695
22,9 9 .0 .3930 27.1 12 .0 .4428 25.8 9.5 .368223,6 10.5 ,4449 26,1 10.3 .3946 23.6 10,8 ,  4576
23.2 10,5 ,1026 26.3 10.7 .4068 22.5 9.9 . 4422
24.1 10.8 .4481 22.9 9 .3 . 4 061 26,3 11.5 .4373
24.9 10.2 .4096 25,2 10 .9 .4325
24.5 11.3 .4612
16, 15 years. 25.7 10.5 ,4086
23.0 10.3 .4478 17. 16 years.
86.8 10 .9 . 406 /26.1 12.3 .4713 24.0 9 .8 .4083
26,7 11.7 .4382 26.9 11 .8 .4387 23,  9 11.3 ,4728
26.4 12 .0 .4545 23.7 11,7 .4937 28,1 11.6 .412822.7 8 .7 .3833 25.0 11.4 ,4 5 6 0 .25,5 11.4 .4471
26,5 *} *( O♦ pi# ,4226 26.1 10.6 ,  4061 26,7 12,3 J -1607
25.3 9 ,7 .3834 24.7 11 ,2 .4534 24,1 11,4 .4730
23.5 11,6 .4936 26.3 11.6 * 4411 25,2 10.6 .4206
25.2 12.6 ,5000 25.9 11,2 .4324 24.5 11.8 .481622.8 10 .6 « 4649 '24,9 10 .8 .4337 22.2 9*9 .4459
24.7 10 .6 ',.4291 25.8 11,4 ,4419 23.1 10.9 .4719
23.0 10,8 .4696 25.3 12.6 .4980 23.6 10.7 ,4534
26,6 12.1 .4515 25.4 11 .0 .4331 24.3 9 .9 .4074
24.5 9 .1 .3714 87.8 11,4 ,4191 25.0 10.8 .4320
24.2 9 .3 .3843 84.5 11 .9 .4857 24.4 10.9 .4467
25.2 11 .8 ,4682 25.3 10 ,9 .4308 25.6 10.8 .4219
22.9 10,2 ,4454 84.8 10.5 .4234 26.2 10.7 .4084
23.1 10.8 .4675 24.9 11.3 .4538 23.4 11.2 .4786
25.8 12,3 .4589 84.1 10.3 .4274 22,6 10.3 .4557
25*2 11 .8 .4688 25 .0 10 ,7 .4280 28.8 12.6 .4375
024
BEMAIiEG
1
25.0  
23.5
23.7  
23 .2
24. 0
23.9
25 .8
25.4
27.2
26'iO
27i7
24; 5 
26; 4 
25i7  
27; 9 
27; 7
24 .2  
26,2
24.3  
2 4 .2
25.5
23.5
27.9
25.9
24.8
2 1 . 3
2 7 .0
25 .5
2 3 .0
2 4 .6
24 .9  
27; 5 
87*2
22.6  
2 4 .8
84.1  
26.5
25.1
24 .4  
23*7 
2 5 ,7  
2 5 ,3
24.5
2 2
10,8
10.5
10. a 
1 0 ,3
1 0 .1
1 1 .6
1 0 .8
1 0 .2
1 2 .9
1 1 .2
1 1 .2  
10 , 9
1 0 .8  
i l .  6
' 1 1 ,8
11 ; 7
11 .4
1 0 .1
1 0 .2
■ 1 0 .2
1 0 .8
■ 9 ,9  
11,0  
11.1  
10.6
7 .3
10.8  
1 0 .9
9 .8
■10.2
'10.9
'12.1
11.4  
10 ,0
9 .2
9*2
12,5
10.8
11.4
9 ,7
11.5
y
10 .6
.4320
.4468;r-
,4208
,4853
«4743
,4308
,4449
.4514
.4229
.4224
.3
i-}286
* f-)
»
# 1^ ,
«
«
A 
»
»,
,4261  
, 4146
.4377
.440 0
.4000
î.
*37X0 
*3817 
«
» 46 /  êT,
»
é  A-} 
#
2 5 .8
2 5 .8
24.8 '
26 .5  '
23 .1
26.9  '
2 4 .8  '
2 4 .9  '
24 .2  '
24 .1  ‘
26.5 '■
2 3 .5  ' 
2 4 .7
26 .6
2 3 .6  
25*3 '
1 2 .6  ‘ 
11.1
9 .5
1 0 .7  
12 .0  '
10 .8
1 0 .9  ' 
11.8  
11 .0  
11.6  
10.8  
11. a "
9 .8  '
1 1 .3
1 0 .9  :
1 0 .4  
1 1 .7
3
.4791
.4302
.3682
. 4314K
,4675
.4418
41(81
4226
.4098
4215 18. 17  years.
26.4  
2 7 ,2
27.4
26 .5  
2 4 .0
21.5
2 5 ,3
2 5 .5  
a4 * a 
2 5 .0
2 6 .0
2 7 .2
2 3 .6
26.2
2 7 .1
2 5 .1
2 4 .6
2 4 .2  
2 5 ,8
2 3 .6  
2 5 .0
. 11*6
• 8 .9  
12.3  
11,8
. 1 0 .1  
10 ,9  
10.1
11.5
• 9 .6  
' 9 .9  
10,2
9 .7
1 1 ,0
9 ,3
11.6  
11,8  
11.1  
11.6  
11.1  
12*1
8 .0
10,1
.3272
.4489
# f-f C,
.4308
,4698
,4545
.3794
.4091
.4030
3731
4044
♦
»
* 
»
27
4354
4715
.4587
,4690
.3729
.4040
1 2 3
2 4 .3 10.1 ,4156
26.9 ' 10. 2 .  3792
2 4 .8 , .4476
25 .6  ' 1 0 ,8 . .4219
26.1 18.3 «4713
2 5 .0  ' 10.2 .4080
25 .4  . 10.2 .4016
23 .3 10,2 .4378
24 .1 11.6 .4813
24 .1 9 .7 ,4025
26.1 13,1 .5019
26.4 11.5 . .4356
2 4 .9 10.8 . 4337
26.5 10 ,9 .4113
2 4 .2 10.6 .4380
24,4 1 0 .8 ,  4426
2 4 ,0 . 9 .9  . .4125
2'7.8 11,7 ,4209
2 5 .0 1 0 ,7 ,4280
85.9 10.4 .4015
26,3 , 9 ,7 ,3688
2 7 .8 11.2 .4029
2 4 .1 ' 10.5 , «4357
22.0 : 8 .7 , 3954
2 3 ,8 ■ 10:7 .4496
87,3 ■ 1 1 .8 .4322
2 7 .2 ' 1 2 ,1 <, 41(4 8
25,0 ' 10 . 9 J4I 92
2 6 .8 1 0 ,1 .  3769
25.2 ; 1 1 .8 ,4682
28,3 1 2 ,6 .4452
23.3 11.6 .4978
26.0 11.6 ,  4461
24 .6 10.1 .4106
2 3 .2 11.2 .4828
2 4 .7 10 .0 .4049
2 4 ,2 11,2 .4628
26.4 1 2 .3 ,4659
22,9 10.3 .4498
2 5 .8 10.7 .4147
2 5 ,2 11.3 . 4484
25.0 10.3 .3961
2 6 ,6 11.9 .4440
2 4 ,6 9 .8 ,3984
5 2 5
1 2 3
25 oO 9.7 .3860
2'3*k 9=5 ,4o6r
27 Ji 10.9 .3978
PJul 11 «Ü =4564
26.5 9=7 .3660
26.3 11.8 .44,87
86.,5 11=5 «4-491
83.8 11. i = 4 66x4
25; 2 12.3 .4681
25.3 11.1 ,4405
26.0 11.3 =4346
25=3 10.9 .4308
23.6 9. 2 = 3865
25.7 11.3 =439?
27=5 11.9 .4327
25..3 11=4 i) 4ot'6
25 = 3 11.7 = 4û2l|
22=5 10=9 .4844
27 = 0 10=5 .3889
25.1 10.5 = 4183
23.3 9=9 .4249
23=9 9.5 .3975
26.2 12,1 .4618
26=1 18=5 .4789
25 = 7 3.1.3 .4-397
25=5 10 .7 =4196
25=2 11 ,0 .4365
25=7 11.7 =1(552
84 » 6 11 ,1 =4512
19ô 18
22,5 8=6 ,3822
24*7 10=6 = 4291
28.5 IX. a .3930
28.0 12=6 ,4500
2.5,8 10,3 .3992
25 = 3 11. if ,4506
24.4 10.4 .4862
25=9 9 ,0 .3784
1 2 3 1 2 3
26=7 11*1 ,4157 23,8 12.7 .4922
25=8 8*3 ,3217 K4«ii 10,6 *4344
25=8 12 ,0 *465.1 26,3 11, a .,4487
27.5 11,9 *4327 25 = 6 10.7 = 1)180
25=8 11,6 .4426 23,7 11,6 .45-14
24=5 11*3 ,4612 33,8 11,0 «il 264
26*7 12*5 ,4682 26,6 10,8 ,4 g6o
25,3 9 ,7 .3834 24.9 11.1 *4456
26=7 10*8 ,4045 24,8 11*2 ,4316
24,2 10*2 ,4215 22,3 10,3 *4578
25=3 9=4 ,371.5 22,9 12*2 *5327
27,3 11*6 *4249 26,1 11, :5 ..4329
2.3,6 10 ,0 ,-3906 23,2 8*7 ,3750
25o9 10,1 ,3900 26,4 11,3 ,4280
26,1 10* 2 .3908 25*9 10* 8 .1)170
26=3 10*5 *3992 25*1 10.3 *i(.lo4
28=0 11,5 *iil07 24*6 10,6 ,ii309
24 = 9 10,5 *421? 24,5 10*2 ,4163
28=6 12,-3 ,4301 25*4 10*1 .397624 0 0 11*5 ,4792 24,9 11,3 ,4618
25=9 11*0 ,4247 2:5,6 10,0 ,i(237
25=3 11*7 *4624 25,7 11.3 ,4397
27=1 11*5 ,42i)3 26,7 10*2 ,.3820
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24.0 10,1 ,4208 25.2 9 .8 .3889
25.5 1.2,8 *5020 26.5 1 3 .0 .4906
1 2 3
27.6 10.1 .3659
25,7 10.4 .4047
23.1 10.9 ■ .4719
24.3 8 .8 .3621
24.6 11.4 ■.4634
28.9 13.7 .4740
25.2 10.8 ■ .4286
26,4 12.6 .4773
29.7 12.1 .4074
28.4 12.2 .4296
£4*6 11.4 ■.4634
28.3 12.8 .4523
26.0 10,6 .4077
27,0 12.1 ..4481
26.7 12.8 .4794
29.0 11.4 .3931
27.0 10,4 .3852
25.3 11.5 .4545
26,1 11.3 .4329
24.7 10,8 .4372
25.5 11.2 .4392
40. 39 years
23.6 9.4 .3983
25.5 11.2 .4392
23.6 10.4 .4407
28,9 12.1 .4187
25.3 10,6 .4190
27.5 12.7 .4618
26.7 11.4 ,4270
24.9 10.4 .4177
22,5 9 ,5 .4222
27 .0 10 .9 .4037
25,1 11,3 .4502
25.7 11 ,2 .4358
25.5 12*4 .4863
26.7 13.7 .5131
21.9 10.4 .4749
26.3 11*7 .4449
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27.6 11 .5 .4167
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25.5 9 .7 .3804
2 4 .0 12 .8 .5333
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.4570
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a 1 a 3
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11.7 ,4301
1 2 .9 «4464 2 7 .1 1 0 .8 .3985
11 .2 .4628 2 7 .6 1 2 .5 .4 529
12 .7 ,4942 25 .4 1 0 .1 .3 9 7 6
1G.Ô .4219 2 6 ,0 1 0 .9 .4192
11.5 .400 7 2 5 .0 1 1 .9 .4612
1 1 .3 ,44X4 2Ü.1 l a . s ,490ti
11 .4 .4872 2 4 .7 1 0 .9 .4413
1 0 .3 .4346 2 5 .7 6 ,7 .3385
i o , 6 «14609 24.1 11.3 .4689
2 9 .1 12.5 .4295
@5.9 9 .8 ,3784
, ysaï*!,?. 28.6 12 .6 .440 6
26.& 13.8 .4925
24.5 1 0 .6 .4326
11 .2 ,4S 10 82.7 9,8 .4317
1 1 .3 .4502 26,8 1 0 .2 .3806
12 .8 .5079 26.8 12 .6 «4701
10 .3 .4310 27.1 1 0 .6 .3911
10 .2 .3923 2 7 .5 11.8 . 429:1
■ 9 .7 .3716 2 7 .7 11.3 .4 079
*a«4 ,4534 26.8 11,7 .4366
12.4 .5103 2 3 .5 11.1 .4 723
12 .7 .4961 24 .4 1 1 .8 .4 4 7 0
1 2 .3 .4659 26.3 11.8 .4487
1 1 .4 .4419 2 7 .5 14.1 .5 1 2 7
8 .6 .3583 2 3 .2 9 .7 . 4:181
1 2 .8 «4741 24.6 11.2 .4553
9 .5 .3711 2 5 .9 13.1 .5058
1 3 .0 .14744 33.3. 11.1 .4805
1 1 .2 .4726 26 «0 12.4 .4 769
1 0 ,9 .4504 24.9 10. 0 .4018
10 .6 .4108 24 .4 10 .9 « 4467
1 0 .0 .423 7 23.4 12.1 .5171
12.1 ,4384 2 4 .6 10.1 .4 1 0 6
1 2 ,0 .4270
1 2 ,8 .4503
1 1 .0 .3887
12 .2 .4674
1 0 ,1 .3900
1 2 3 a. 2 3
i‘i 4 ® i(3 year 27.6
23 .0
2 3 .8
■ 13 ,2
• 9 .9
• 1 0 .4
,4783 
'.4304  
,4370
2lu7 11.6 *4696 25.4. ■ 11.8 ,4646
27,2 :10.8 2 5 ,7 10,7 ■,4163
25» 9 12.4 ' .4788 24.1 ■ 12 .2 ,5062
2 7 .2 11.4 ' ,419 1  . SS» 0 ia .5 fi 4444
24 .4 '11.2 ,4590 1 0 .6
S4.6 11.1 ,4476 2 7 .0 'U .S . .425 9
25.9 10.9 '.4208 '11.6, ,4813
26.5 '11*9 ,4491 2 7 ,8 '13 .3 ■,4784
26.9 10.9 *4052 2 5 .1 11.9 ,4741
2 5 .6 11*6 *4931 2 3 .5 12,4 .5277
27*6 12*0 *4420 2 6 ,9 10.8 ,4015
2 6 ,6 12*5 *4699 2 5 .3 11 ,0 .4348
26.3 ■ia,3 ,4677 23*6 ■ 8 .7
2 7 ,2 •11*3 *4228 2 7 .4 12.6 .4598
23,6 11*7 J.|916 2 4 .5 11.5. ,4694
9.3,7 1 1 .9 *5021 26.5 10.1 ,3811
2 7 ,2 11.3 .4338 2 7 .0 12,9 *4778
24.6 11.3 ,4593 26.2 11 .7 ,4466
2 4 .8 11.0 » 4435 26.4 12.1 .4583
2 4 ,4 i o .5 .4303 2 5 .9 12.1 .4672
26.8 13.3 ,4963 26,5 12.2 .4604
2 5 ,5 11.4 2 6 .9 ■ 9 .8 ,3643
2i.i.4 10*9 .4467 23. S 11 .0 ',4622
1 2 3
2 5 .3 11.4 ,4506
25.4 12.3 .4842
24,2 1 0 ,1 ,4173
25,6 10,4 ■„4oeS2
26,5 ' 9» 6 .3623
2 8 ,2 12 .6 «4468
87» 2 12,7 .4669
26,1 12 .1 . «4636
2 6 ,2 11,9 .4542
20,2 ■J.4,1 ,5000
25.5 10.8 ,4235
23,7 1 0 .7 «4515
25,1 1 0 ,0 ,3984
24,2 10,9 Jt5o4
24.4 10,8 «4^ 106
25,1 11.1 .4422
26 .4 10 ,6 .4015
2 7 ,3 10,8 .4689
26.5 11.9 .4491
24 ,9 11.6 .4659
27,4 11,9 ,4343
25.1 12,3 .4900
2 4 ,0 10,2 .4250
i|6 years
45* 44 yearsif* yern^ 'a,
26*1 10,1 2 7 .0 12,4 .4593
26,3 IS . 8 ,486? 2 6 ,4 10 .9 ,  4129
2 7 .3 13.1 à 4798 22,2 ' 9 .2 '« 4144
24 .5 10,8 ,4 408 26,4 10 .0 .3788
25*7 11.4 84.5 11,0 .4490
26,3 11,3 .4297 2 7 .5 11.4 .4145
2 6 ,0 11 .6 *4269 2 3 .4 1 0 .8
2 3 .6 ■10*9 .4619 2-5.9 1 2 .7 .4903
24 a 0 1 0 ,9 .4542 2 7 .3 1 1 ,9 .4339
2 3 .9 10,5 .4393 26,2 ,4695
22,1 11*2 .5068 26 .2 12,8 .4885
23.5 11.0 «4681
2 4 .6 12.2 .4959
2 4 .7 12,1 .4899
24'«7 12.3 ,4960
26.8 11.1 .4142
21,4 9. a ,4579
25.4 12 .4 .4882
26,3 1 1 .7 » 4445
2 7 .8 1 1 .8 .4245
25.1 1 0 ,8 .4138
27.0 1 1 .8 .4370
26,1 .4329
25,2 12.5 .4960
26,2 11.2 .4275
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@7.6 12,8 ,4638 49 . 48 years* 2 7 .3 1 1 .9 .4359
26.3 10.6 «4030 26.2 10,9 .4160
26 .0 12.1 ,4654 26 .8 11 .9 .4440
26 J i 1 1 .7 .4432 23 .6 12 .0 .5085 29 «2 10,2 ,404  a
24 «3 11 ,6 .4774 27.9 11*6 .4158 24.6 12,2 .4959
86.5 1 2 .4 ,4679 25,9 12 ,2 .4710 25 ,4 ïü„a - ,4016
86*9 11 ,0 .4089 27 .7 12.6 .4549
27.2 12,4 .4559 24,5 11.4 .4653
26.7 12 .3 «4607 2 7 .0 i i . a ,4370 5 1 » 50  years i<3
2 5 ,6 3.1,0 ,4297 25.4 10.6 .4173
25.3 1 2 .2 *4822 24 .0 9 .7 ,4o4S
23.6 10 . a .4382 84.8 11.2 .4 5 1 6 26.2 11.5 .4389
24,9 11.3 .4538 2 7 .0 12.1 -Js481
S4„l 11 .4 .4730 2 4 .2 18,5 ,5165
48. 47 yosr’So 25.8 12 .0 .4651 2 5 .3 10 ,0 .3953
2 6 .0 12,7 .4536 2 7 .4 12,1 .0 4416
23.6 18 ,0 ,5085 26.7 1 3 .0 .4869
25.3 1 1 .2 ,4427 25 .2 10.0 .4269 25,4 1.0.9 .4891
26.1 1 8 .0 *4598 24 ,6 13.1 .5325 2 7 .4 13.1 ,478:1
2 6 .0 11 .8 .4538 26.1 12 .3 «473.3 2 4 .6 12 .6 ,5122
25,6 12.4 25.1 12.2 .4860 21-!, 0 11 .2 .4516
23.9 1:1,2 « 4685 2 7 .0 10.2 .3778 25.3 11.2 ,442724,5 1 0 .6 ,4326 26.3 10,2 .3878 25,3 11 .0 ,4348
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26.3 11,8 .4487 2 7 .6 1 1 ,9 .4312
25.5 11, 7 a 4624 26 .3 11 ,9 0-4525 25.4 10.0 ,4252
25.5 10.1 .3961 24,4 10 .7 ,4385 24,2 11, 2 .4628
27,8 1 2 .9 «4640 24 ,2 11.3 1,4669
29.1 12 ,2 .4198 27,9 18 .8 .4588
23.9 1 0 ,0 .4184 27,1 18.1 «446.5 52, 51 yo-aii's
24.8 10, 0 .4032 25.5 1 0 .  a ,4000
26.8 12.4 .4687 24 ,0 9,4 .3917
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S2.6 10. 0 .4425 2S0O I S .5 ,4804
26 .3 11.7 ,4449 2 4 .7 10 .7 .4332
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1 2 3 1 . 2 3 X 2 3
2 7 ,2 13 ,4 .4926 2 7 .2 1 2 ,1 .4448 57, :56 years
26.3 1 0 ,5 .3992 26 .1 .5096
2 3 .5 9.9 .4213 2 5 .6 10.1 .3945
2 3 .6 9.6 ,4068 22.0 ‘i “1*Aa wXà # ,5136  . 2 4 .9 1 2 .:i ,4859
26.0. 11.6 ,4451 22,1 10 .2 .4615 2 5 .2 11 .6 .4603
2 4 .8 1 0 .9 .4395 2 4 .3 10.9 .4485 22 .5 12,9 .5733
26.4 10,7 .4053 2 5 .9 12.8 .4942 27 , § 13,1 .4712
26,9 10,8 .4015 2 5 .3 11.6 ,4585 27 .6 11,5 .4167
23,9 11 ,6 .4853
2 5 .7 10.8 .4557
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10 ,7
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54 . 53 years
2 4 ,6  11.4 .4634  
2 3 ,3  11 ,2  .4807 
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2 4 .3
2 5 .7  
2 4 .1
25.4
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26,0
28.5
22.5
85.7
24.7
2 7 .6
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5 0 « 55 years.
10.6 ,4362
1 0 .4 ,4047
11.9 .4938
12,8 ,4848
13.6 .5484
11.7 .4500
1 2 .0 ,4210
1 0 ,0 ,4444
1 1 .7 .4552
12.5 .5061
12,8 ,4638
1 2 ,9 ,4640
58. ,57 yeax’s #
24 .4 12.1 .4959
24,1 11.7 • 4855
27 .5 13.1 ,4764
24.4 12.1 .4959
25 . i 9 .9 .3944
2 3 .7 10.6 .4473
2 6 ,0 11,2 .4306
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25.4 11,1 ,4370
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2 4 .2 1 0 ,3 ,4256
22.7 11.1 .4890
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26,3 11.1 ,4220 23.4 12,1 .5171
2 5 .8 12.2 .4729 25,1 12,8 .5100
2 7 .3 11.8 .4322 26,4 12.9 .4886
2 4 .7 1 1 ,4 .4615 2 6 ,7 11.3 .4232
2 7 .6 12,3 .4456
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24 « 6 11.8 .4553
86 .1 12.5 .4789
23*8 1 0 .9 «4560
86.3 10 ,3 .3916
86.7 18.8 .4 5 6 9
2 5 .5 11.5 , 453.0
83.5 10.1 .4290
2 5 .8 12 .9 .5 0 0 0
25 «3 12.6 ,4900
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60 yea## and mam*
The qboorvatlone itsod for the fammlea aged 60 yetarra and moro am
largely those recorded on pages 120 to 126 wWi the o^coeptiono that 
soma of #080 observations arc not need booauee this part of the 
thesis waa corapletod before a ll the Z93 i^ on-»adlpos@ healthy women 
were aaeossecl at the Euthorglmt Centro, and Bom additional obaorvatlma 
ware derived frcm # 0  records of the cheat clinic*
PART II
The second part of this thesis is  concerned primarily with 
sociological data. The individuals idio form this series do 
not represent a random sample of the population and, therefore, 
any comparisons made with other surveys must be carried out 
with discretion. The main effort of the Consultative Health 
Centre was to assess healthy older people, thou^ individuals 
with obvious disease were never turned away. As a re su lt a 
group of healthy people and a smaller group of diseased people 
were obtained. I  propose to contrast the sociological data 
in  terms of the presence or absence of disease by sex. In 
addition, since I consider that adiposity is  a most adverse 
factor in relation to the maintenance of health I w ill contrast 
also the healthy people and the diseased people in terms of the 
presence or absence of adiposity. This la tte r sub-division by 
adiposity applies only to women, because there were no adipose 
healthy men over 24 per cent ideal weight as estimated from 
Anderson's nomogram (Greene, 194*8) and there were only a small 
number of diseased adipose men. Finally information is  presented 
concerning factors such as dental hygiene and symptoms such as 
vertigo and tinnitus.
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MARITâL STATUS.
Tables 173 to 177 show the number and percentage of men and 
women by marital s ta tu s, the presence or absence of health, and 
the presence or absence of adiposity for women by quinquennial 
age groups. In general, there is  a greater proportion of married
men than married women and of widowed women than widowed men in
corresponding age groups. Furthermore, the proportion of single 
women is  greater than the proportion of single men. Within each 
of the groups under consideration there is  a small proportion of 
men and women who are divorced or separated and the proportions 
vary between 0*9 per cent and 3*0 per cent.
There are 236 married, 132 widowed and 25 single men who are
healthy, and the corresponding numbers for the women \ù io  are healthy 
and non-adipose are 105, 136 and 47 respectively. The differences 
between the expected and observed values are sigaificant (X^  = 4i"87. 
df = 2. P <1 0*01). There are more married men, in.dows and single 
women, and less married women, widowers and single men than expected. 
A similar trend is  observed when men and non-adipose wo&en with 
disease are contrasted. For these two groups there are 165 married 
men and 44 married women, 60 widowers and 68 widows, and 22 single 
men and 31 single women (X^  = 47*66. df = 2. P 0 *01). Within 
the age range 60 to 79 years there are 55 married, 43 widowed and 12 
single adipose women, and 97 married, 105 mdowed and 38 single women 
who are non-adipose. No significant differences exist between these 
two groups (X^  ~ 3*23. df = 2. P >0*10).
^ 4 ?
The higher proportions recorded of married men, widowed 
women and single women are not fortuitous, and these trends are 
paralleled by the findings of Strom (1956) in h is investigation 
of the living conditions of old people in Norway. He found 
that of 587 men 336, or 57*1 per cent, were married, 200, or 
34'2 per cent, were widowed or divorced, and 51, or 8*7 per cent, 
were single, and that of 802 women 213, or 26*5 per cent, were 
married, 418, or 52*1 per cent, x^ ere widowed or divorced, and 
171, or 21*4 per cent, were single. These marital status 
differences between the sexes have an important influence on 
the occurrence of a greater incidence of emotional disturbance 
in women than in men.
In the seventh decade there are 116 married, 22 widowed
and 9 single men who are healthy, and 96 married, 21 widowed
and 15 single men who have disease. The differences between 
the expected and observed values are not significant (X^  = 2*55. 
df = 2. P >0*20). In the eighth decade the corresponding 
numbers are 102, 68 and 11 for the healthy men, and 65, 27 and 
7 for the diseased men respectively. Again no significant 
differences exist between the two groups for marital status
(X^  = 3*01. df = 2. P >  O'20). Thus for men there is  no
evidence that disease is  particularly related to any specific 
marital status group. The position is  d ifferent for women.
In the seventh decade there are 68 married, 40 widowed and 16 
single women xho are non-adipose and healthy, and 26 married,
28 widowed and 21 s in g le  women xiio are non-adipose with d isea se .
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The differences between the expected and observed values 
(X^  “ 10-00. df = 2, P < 0*01) are significant. There 
are less married and more widowed and single non-adipose 
women with disease than expected. I t  is  tempting to imagine 
that widowed and single women are more prone to disease than 
married women. Further research is  necessary to clarify 
th is matter, especially when significance is  absent in the 
following decade (X^  = 0*34« df ~ 2. P > 0*80).
SOCIAL CLASS,
Tables 178 to 181 show the number and percentage of men 
and women m th reference to social class, the presence or absence 
of health, and tiie presence or absence of adiposity in \jo m en  by 
quinquennial age groups. Approximately 60 per cent of a l l  
individuals are in social class III. In the following study 
social classes I and I I  are combined, and social classes IV and 
V are combined.
Of the 400 healthy men 56 are in social classes I and I I ,
263 in class III  and 81 in  social classes IV and V. The corresponding 
numbers for the 293 non-adipose women who are healthy are 46 , 203 
and 44 respectively. There are no significant differences between 
the expected and observed values (X^  = 3 . 24. df = 2. T? >  0.10).
A similar absence of significance is  observed between the 250 
diseased men with 48 in  social classes I and I I ,  149 in social 
class I I I ,  and 53 in social classes IV and V, and the 145 non-adipose
diseased women with the corresponding figures 2 5 , 95 and 25 
(X^  = 1-41* df = 2. P > 0*30). Thus the social class
distribution of the men is  similar to tha t of the non-adipose 
women in health and disease.
Within the age range 60 to 79 years there are 111 healthy 
adipose women of whom 9 are in social classes I and I I ,  75 in 
social class I I I , and 27 in social classes IV and V. The 
corresponding numbers for the healthy non-adipose women within 
the same age range are 37, 170 and 37 respectively. The 
differences between the expected and observed values are significant 
(X^  = 6*49. df = 2. P >0*02). There are more adipose women
in social classes IV and V, and less in social classes I and II 
than expected, while the number in class II I  is  much as expected.
A similar trend which does not a tta in  a level of significance is  
noted lâ ie n  diseased women are similarly assessed with reference 
to the presence or absence of adiposity. The non-adipose 
diseased women have 23 in social classes I and I I , 88 in social 
class III , and 24 in  social classes IV and V, and the corresponding 
numbers for the diseased adipose women are 5, 18 and 10 respectively 
(X^  = 3*06. df = 2. P > O'20). Thus adiposity appears to be
more frequently encountered among women # o  form the semi-skilled 
and unskilled occupational groups.
No significant differences ex ist between the expected and 
observed values when the healthy and diseased men are contrasted 
by social class. At 60 -  69 years there are in social classes 
I and I I ,  class I I I ,  and social classes IV and V 25, 88 and 38
healthy men and 23, 70 and 29 diseased men respectively 
(X^  = 0*24. df = 2. P î>0*S0). At 70 -  79 years in these 
same social class groups there are 27, 119 and 37 healthy men 
and l6, 56 and 17 diseased men respectively (X^  = 0*46. df = 2. 
P > 0*70), The healthy and diseased men may therefore be 
combined to study trends by age. Social class groups I and 
II  combined, social class I I I , and social class groups IV and 
V combined contain in the seventh decade 50, 166 and 69 men; 
in the eighth decade 46, 181 and 56 men, and in the ninth 
decade 8, 65 and 9 men respectively. The differences between 
the expected and observed values are significant (X^  = 12*40. 
df = 4* P > 0* 01). In the seventh decade there are more 
men in social classes I  and I I ,  and IV and V, but less in 
clasw III  than expected. In the eighth decade the observed 
and expected numbers correspond closely, # i l e  in the ninth 
decade there are less in social classes I and I I ,  and IV and 
V, and more in class III than expected. The suggestion here 
is  that social class III is  the most favoured for longevity. 
Similarly the non-adipose healthy and diseased women may be 
combined. These women, however, in contrast to the men show 
no significant variations by social class with age (X^  = 2*87. 
df = 4* P >0*50).
HOUSING.
Tables 182 and 183 show the distribution of men, non-adipose 
and adipose women in health and disease with reference to the type 
of house within Wiich they reside. The proportions of individuals 
in  the various types of houses do not d iffe r significantly by sex, 
the presence or absence of adiposity in women, or the presence or 
absence of health. About 45 per cent of a l l  people live in tenements; 
20 per cent in semi-detached houses; 20 per cent in houses constructed 
four to  the block; 10 per cent in terrace houses and the small 
remainder in detached houses. None of the chi-square te sts  which 
were calculated attained a level of significance, and of these te sts  
the following is  an example. Of the 400 healthy men 167 live in 
tenements; 17 in detached houses; 77 in semi-detached houses; 52 in 
terrace houses and 87 in  four to the block houses. The corresponding 
numbers for the 293 healthy non-adipose women are 141, 13, 57, 24 
and 58, and for the 111 adipose women otherwise well are 55, 4, 21,
9 and 22 respectively (X^  = 7*00. df = S, V >  0*50).
Tenancy.
Of the 400 healthy men 337 are the tenants of the houses within 
liiich they reside and 63 are not the tenants. The corresponding 
numbers for the 250 men with disease are 217 and 33 respectively.
The difference between the expected and observed values of these idio 
are tenants is  not significant vben the healthy and diseased men are
contrasted (X^  = 0*78. df = 1. P >0*30). The same
lack of significance is  observed for women. Of the 4%
healthy women 188 are the tenants of the houses ^/ithin # ich  
they reside and 216 are not the tenants. The corresponding 
numbers for the 178 women with disease are 97 and 81 
respectively (X^  = 3*11. df = 1. P >0*05).
Unsuitable houses.
I t  was not possible to assess the standard of housing 
in detail but the number of houses with an outside lavatory, 
no bath and /  or no piped hot water supply were recorded.
Houses Tfdth an outside lavatory, no bath and /  or no piped 
hot water supply x-jere occupied by 117, or 29*2 per cent, of 
the 400 healthy men; 75, or 30*0 per cent, of the 250 men with 
disease; 133, or 32*9 per cent, of the 404 healthy women, and 
63, or 35*4 per cent, of the 178 women mth disease. Thus 
the incidence of men and women living under such adverse housing 
conditions i s  similar for the healthy and diseased groups.
The data so far presented are characterised by the lack 
of significant contrasts. I t  may be surmised that radical 
variations in basic housing conditions are not significant 
factors in the production of disease in old people.
Ownership of house.
Of the 804 men and women \é io  are healthy 344, or 42*8 per 
cent, live in houses rented from a private owner; 246, or 30*6 
per cent, live in  houses of the local authority, and 214, or 
26-6 per cent, live in owner occupied houses. The proportions 
are comparable for the 428 diseased men and women of whom 190, 
or 44*4 per cent, live in houses rented from a private owner;
139, or 32*5 per cent, in  houses of the local authority, and 
99, or 23*1 per cent, in owner occupied houses. Thus the 
incidence of disease is  not influenced by the form of ownership 
of the house. I f  the form of ownership of the house i s  any 
indication of the affluence of the family then the non-significant 
findings vhen the healthy and diseased people are compared are 
of interest.
Level of house in relation to ground level.
Tables 184 and 185 show the distribution of men, non-adipose 
and adipose women in health and disease in terms of the level of 
th e ir  homes in re la tion  to the ground. The proportions do not 
vary materially with age and the numbers by five year age groups 
are not presented.
Of the 400 healthy men 116 live at ground level; 91 are in 
houses with a ground floor and one storey; 139 are a t one storey; 
41 are a t two storeys, and 12 are a t  three storeys and one is  at 
four storeys. The corresponding figures for the 293 healthy 
non-adipose women are 86, 6l, 93, 39, 14 and 0, and for the 111
adipose women otherwise well are 26, 25, 39, 14, 7 and 0.
There are no significant differences between the expected 
and observed values when these three groups are compared 
(y2 _ 5*62. df = 8, P î> 0*50). Thus neither sex nor 
weight in the case of women, xdien people are healthy, a lte rs  
the proportions Wio live at the various levels with reference 
to the ground.
The levels of the houses of the 250 diseased men, which 
correspond to those noted above for healthy men, are 85, 49, 61, 
38, 15 and 2, The differences between the expected and observed 
values are significant (X^  = 14*65. df = 4* P O-Ol). The 
diseased men have more of their numbers liv ing at ground level 
and two storeys or more up and less a t one storey than expected. 
I t  is  reasonable to suppose that the increase in the numbers of 
diseased men at ground level is  due to migration downwards 
because of the d ifficu lty  in negotiating s ta irs . I am a t a 
loss as to Xfhy tlie ground floor increase is  only at the expense 
of one storey houses.
The levels of the houses of the 145 non-adipose diseased 
women, xdiich correspond to those noted above for non-adipose 
healthy women, are 40, 33, 39, 23, 9 and 1. The differences 
between the expected and observed values are not significant 
(%2 = 2.24. df = 4-. P > 0.50).
Thus, in general, the occurrence of disease has no marked 
effect in causing older people #10 reside upstairs to migrate 
to  ground level. This does not imply that re-housing at ground
level was not necessary to alleviate the physical distress 
experienced by those who had difficulty  with sta irs. I have 
the authority to arrange for re-housing a t ground level in 
local authority accomodation wben d isab ility  exists. Unfortunately 
the numbers requiring such houses far exceed the supply, and 
transfer vdthin privately owned property i s  even less satisfactory. 
There is  a need for greater flex ib ility  in the exchange of houses, 
and i t  may be that local authorities should have powers to 
enforce exchanges in houses vhich they regard as desirable 
for the benefit of the community. The extent to idiich affection 
for a house læeps the individual in that house though i t  i s  
unsuitable is  a matter of speculation.
D ifficulty with s ta irs .
Tables 186 to 189 show the number and percentage of men, 
non-adipose and adipose women in health and disease in terms 
of d ifficu lty  with s ta irs  by quinquennial age groups.
The 400 healthy men and 293 healthy non-adipose women show a 
similar decline with age in  the numbers who experience no d ifficu lty  
with s ta irs . The decline is  fran 100 per cent with no d ifficu lty  
at 60 -  64 years to 45*4 ps# cent for healthy men and 58*3 per cent 
for healthy non-adipose women a t 85 -  89 years. The comparable 
decline with age in the numbers who experience no d ifficulty  with 
s ta irs  is  much less satisfactory for the 250 diseased men and 145 
non-adipose diseased women. For both sexes vdth disease the decline 
commences a t 60 -  64 years with only 77 per cent having no d ifficu lty
w ith  s t a i r s .  At each q u in q u e n n ia l  age p e r io d  th e  p ro p o r tio n  
o f  a d ip o se  women o th e rw ise  w e l l  f in d  no d i f f i c u l t y  w ith  
s t a i r s  i s  l e s s  th an  th e  c o rre sp o n d in g  p ro p o r t io n  fo r  th e  
h e a l th y  n o n -ad ip o se  women. When th e  d is e a s e d  ad ip o se  women 
a re  c o n t r a s te d  w ith  th e  a d ip o s e  women o th e rw ise  w e ll i n  te rm s 
o f  d i f f i c u l t y  w ith  s t a i r s ,  th e  d ise a se d  a d ip o se  women a re  i n  a 
l e s s  fa v o u ra b le  p o s i t io n .  I t  i s  h a rd ly  n e c e s s a ry  to  p r e s e n t  
s t a t i s t i c a l  p ro o f o f  th e  s i g n i f i c a n t  v a r i a t i o n s ,  b u t th e  fo l lo x d n g  
a re  s e l e t e d  exam ples
Of th e  400 h e a l th y  men 21 f in d  d i f f i c u l t y  x d th  s t a i r s  and 
379 do n o t  have t h i s  h a n d ic a p . The c o rre sp o n d in g  f ig u re s  f o r  
th e  293 h e a l th y  n o n -ad ip o se  women a re  17 and 276. There i s  no 
s i g n i f i c a n t  d if f e r e n c e  betw een  th e  ex p ec ted  and  observed  v a lu e s  
= 0 *0 9 . d f  = 1. P >  0 *7 0 ) .  C o rrespond ing  to  th e  f i g u r e s  
17 and 276 f o r  th e  293 h e a l th y  non-ad ipose  women a re  th e  f i g u r e s  
44 and 67 f o r  th e  111 a d ip o s e  women o th e rw ise  w e l l .  Here th e  
d i f f e r e n c e  betw een th e  e x p e c te d  and observed  v a lu e s  i s  s i g n i f i c a n t  
(X^ = 71*60. d f  = 1 . P <  0*01). F a r more a d ip o se  th an  e x p e c te d  
have d i f f i c u l t y  w ith  s t a i r s .  F u rth e rm o re , co rre sp o n d in g  to  th e  
f ig u r e s  44 and 67 f o r  th e  111 ad ipose  x^ romen otherxd.se \jell a r e  
th e  f i g u r e s  23 and 10 f o r  th e  33 d ise a se d  a d ip o s e  x-romen. The 
d i f f e r e n c e  betw een th e  e x p e c te d  and observed  v a lu e s  i s  s i g n i f i c a n t  
(X^ = 9*37. d f  -  1 . P <  0*01). More d is e a s e d  ad ipose  women 
th a n  e x p e c te d  have d i f f i c u l t y  xd.th s t a i r s .
S heldon  (1948) i n  a  s tu d y  o f  d i f f i c u l t y  xd.th s t a i r s  o b se rv ed  
t h a t  o f  457 s u b je c ts  176 , o r  3 8 .5  per c e n t ,  had  d i f f i c u l t y  w h ile  281,
o r  61*5 p e r  c e n t , had  no t ro u b le .  In  th e  p re s e n t  s e r i e s  o f  
1232 men and women 216 , o r 17*5 p er c e n t ,  have d i f f i c u l t y  w ith  
s t a i r s ,  and t h i s  p ro p o r t io n  i s  much l e s s  th a n  t h a t  n o ted  by 
Sheldon  (1948), The d i f f e r e n c e  i s  d o u b t le s s  due to  th e  more 
s e l e c t i v e  accum ulation  o f  c a se s  in  th e  p r e s e n t  in v e s t ig a t io n  
which h a s  c o n c e n tra te d  on th e  h e a l th ie r  men and women i n  th e  
community. T his i s  f u r t h e r  em phasised by th e  f a c t  t h a t  S heldon  
(1948) had 29 s u b je c ts  who found i t  im p o ss ib le  to  manage s t a i r s  
a t  a l l ,  xA ile  i n  th e  p r e s e n t  study  no such peo p le  a re  re c o rd e d . 
S heldon  (1948) n o ted  t h a t  women a re  r e l a t i v e l y  more a f f e c te d  th a n  
men. Only 26*5 p e r c e n t  o f th e  male sam ple xmre concerned , 
a g a in s t  41  per c en t o f  th e  fem ale sam ple. T h is  p reponderance  o f  
women who have d i f f i c u l t y  w ith  s t a i r s  i s  confirm ed by th e  p r e s e n t  
s tu d y . Of th e  650 men 8 3 , o r 12*8 p e r c e n t ,  and o f  th e  582 women 
1 3 3 , o r 22*8 per c e n t ,  have d i f f i c u l t y  xd.th s t a i r s .  However, 
w ith o u t s t a t i n g  h i s  c r i t e r i o n  o f  o b e s ity  Sheldon (1948) s t a t e d  
t h a t  d i f f i c u l t y  w ith  s t a i r s  xfas due to  o b e s i ty  i n  th re e  in s t a n c e s .  
The s i t u a t i o n  i s  v e ry  d i f f e r e n t  i n  th e  p r e s e n t  study . Of 438 
n o n -a d ip o se  women 66 , o r  15*1 per c e n t ,  and o f  144 ad ip o se  women 
6 7 , o r 46*7 per c e n t ,  have  d i f f i c u l t y  w ith  s t a i r s .  Thus a d ip o s i ty  
h a s  a  s ig n i f i c a n t  a d v e rse  in f lu e n c e  on th e  a b i l i t y  to  c lim b s t a i r s ,  
and  th e  p ro p o rtio n  o f  n o n -ad ip o se  women viho have d i f f i c u l t y  w ith  
s t a i r s  approxim ates to  th e  co rrespond ing  p ro p o r tio n  o f  men.
The m ost f re q u e n t c a u se  o f  d i f f i c u l t y  i n  a s c e n t  o f  s t a i r s  i s  
dyspnoea, and  t h i s  was a l s o  observed  by Sheldon  (1948). D i f f i c u l t y  
i n  d e s c e n t  o f  s t a i r s  was due m ainly  to  in v o lv em en t o f low er lim b s  by
d is e a s e  such a s  o s t e o a r t h r i t i s .
Number o f  rooms.
T ables 190 to  193 show th e  number and p e rcen tag e  o f  men, 
non -ad ipose  and a d ip o se  wmen i n  h e a l th  and d is e a s e  by th e  number 
o f  rooms and q u in q u e n n ia l  age p e r io d s .  The h e a l th y  men, h e a lth y  
n o n -ad ipose  women and ad ipose  women o th erw ise  w e ll a r e  s im ila r  in  
t h a t  th e  p ro p o r t io n s  l iv in g  in  1 , 2 ,  3, 4  and 5 roomed h ouses a re  
ap p ro x im ate ly  10 , 27 , 33 , 20 and 10 p e r  c en t r e s p e c t iv e ly -  In 
a d d i t io n ,  any v a r i a t i o n s  in  th e  p ro p o r t io n s  xAen th e  d is e a s e d  men, 
d is e a s e d  n o n -ad ip o se  and d ise a se d  a d ip o se  women a re  c o n s id e re d  a re  
n o t  o f s u f f i c i e n t  d eg ree  to  produce c h i-s q u a re  v a lu e s  which a re  
s ig n i f i c a n t .  An example i s  a s  fo l lo w s . Of th e  400 h e a l th y  men 
th e r e  a re  l iv in g  i n  1 , 2 , 3 , 4  and 5 roomed houses 3 5 , 104, 137,
82 and 42 men r e s p e c t iv e ly .  The co rresp o n d in g  num bers f o r  th e  
250 d ise a se d  men a r e  1 2 , 69, 7 4 , 68 and 27. There a r e  no 
s ig n i f i c a n t  d i f f e r e n c e s  between th e  expec ted  and o b se rv ed  v a lu e s  
(X^ = 7*52. d f  = 4 . P >  0*10).
Al l  e l e c t r i c  power su p p ly .
T ables 194 and  195 siioxf th e  number and p e rc en ta g e  o f  men, 
non-ad ipose  and a d ip o se  wcanen i n  h e a l th  and d ise a s e  w ith  re fe re n c e  
t o  an  a l l  e l e c t r i c  power supply  i n  t h e i r  houses. The p ro p o r tio n s  
o f  th e  v a r io u s  g ro u p s w ith  an a l l  e l e c t r i c  power su p p ly  do n o t d i f f e r  
m a te r ia l ly .  Of th e  650 men 81 a r e  i n  a l l  e l e c t r i c  h o u se s  # i l e  569 
a r e  i n  houses xd.th gas and e l e c t r i c i t y .  The c o rre sp o n d in g  numbers
If o r  th e  582 women a re  57 and 525. The d i f f e r e n c e  between
p
th e  ex p ec ted  and observed v a lu e s  i s  n o t s i g n i f i c a n t  (X = 2*20. 
d f  = 1 . P > 0 * 1 0 ) . The se x e s  may th e re fo re  be combined, i n  
which case  138 , o r  11*2 p er c e n t ,  o f the  1232 men and xfomen 
have an a l l  e l e c t r i c  power su p p ly  in  th e i r  h o u se s .
Of th e  1232 men and women 183 , o r 14*8 p e r  c e n t ,  s ta te d  t h a t  
t h e i r  sense  o f  sm ell had so d e te r io r a te d  t h a t  th e y  were unable  to  
sm ell g a s , and t h a t  i f  th e y  were to  use gas a p p lia n c e s  th e  on ly  xmy 
th e y  cou ld  t e l l  xdiether th e  g as  was on or o f f  was by look ing  a t  th e  
gas ta p . Subsequent to  ex am in a tio n  one o f th e  men i n  t h i s  s e r i e s  
d ie d  th ro u g h  a c c id e n ta l  gas p o iso n in g , and th e  number o f known n e a r  
m isses i s  9 . The fo llo w in g  i s  an example. An o ld  lad y  d ec id ed  
l a t e  a t  n ig h t  to  warm some m ilk  i n  a  pan over a  g a s  r in g .  She 
tu rn ed  th e  gas ta p  on, s t r u c k  a  match and a s  she  th o u g h t l i t  th e  
g a s , b u t th e  gas was n o t  i g n i t e d .  She s a t  dovm t o  read  u n t i l  th e  
m ilk  h e a te d . A f te r  some tim e  she r e a l is e d  th e  m ilk  was n o t b e in g  
h e a te d , and on loo ldng  a t  th e  g as  r in g  n o tic e d  th e r e  \m.B no l i g h t .
She tu rn e d  o f f  th e  gas t a p ,  b u t  a s  she l iv e d  on th e  ground f lo o r  
a lone  she was a f r a id  to  open th e  windows. She abandoned tiie  h e a t in g  
o f  the  m ilk , went t h r o u ^  to  an a d ja c e n t room and shu t th e  com m unicating 
d o o r , u n d e r the  im p re ss io n  t h a t  th e  gas w hich she could  n o t  sm e ll 
would n o t  come i n to  th e  o th e r  room. She uent to  bed and f e l l  
a s le e p .  In  th e  m orning she was s ic k  and d iz z y . When f r e s h  a i r  
was a d m itte d  to  th e  house she made an u n e v e n tfu l  reco v ery . T h is  
o ld  woman o f  81 y e a rs  was lu c lty . The outcome m ight e a s i ly  have 
been  more t r a g i c .
CHILDREN.
T ab les 196 and 197 sboxf th e  number o f c h i ld r e n  by t h e i r  
s e x , m a r i ta l  s t a t u s  and lo c a t io n  i n  r e l a t io n  to  th e  p a re n ta l  
home, o f th e  men and women i n  h e a l th  or x-dth d is e a s e  xdio p o ssess  
c h ild re n  by f iv e  y e a r  age g ro u p s.
C h ild le s s men and women.
Of th e  650 men in  th e  s e r i e s  134, o r 20*6 p e r  c e n t ,  have no
c h ild re n ,  and  o f  th e  582 xfomen I 6I ,  o r 27*7 p e r  c e n t ,  a re  c h i ld l e s s .
/
The p ro p o r tio n  o f  c h i ld le s s  women i s  s i g n i f i c a n t ly  g re a te r  than  th e
p ro p o rtio n  o f  c h i ld le s s  men (X^ = 8*34* d f  = 1 . P <  0*01).
The 516 men xd th  c h i ld re n  acc o u n t fo r  788 sons and 763 d a u g h te r s ,
xfhile th e  421 xfomen ^d th  c h i ld r e n  p o ssess  655 so n s  and 613 d a u g h te rs .
Of th e  400 h e a lth y  men 317 have c h ild re n  and 83 a re  c h i l d l e s s ,
and th e  co rresp o n d in g  num bers f o r  th e  250 d is e a s e d  men a re  199 and
51. The p ro p o r tio n s  c h i l d l e s s  do n o t d i f f e r  s i g n i f i c a n t ly  (X^ = 0 .00 ,
d f  = 1 . P >  0*99) . Of th e  404 h e a lth y  women 302 have c h i ld r e n
and 102 a r e  c h i ld le s s ,  and th e  co rrespond ing  numbers fo r  th e  178
d is e a s e d  women a re  119 and 59. The d i f f e r e n c e  betw een th e  e x p e c te d
and o b se rv ed  v a lu e s  i s  s i g n i f i c a n t  (X^ = 3*89. d f  = 1. ? < 0 * 05 ).
There a r e  more xfomen w ith  d is e a s e  c h i ld le s s  th a n  expected . T h is
s ig n i f ic a n c e  i s  n o t  due to  lo a d in g  o f s in g le  women in  th e  d is e a s e d
group. Of tiae 404 h e a l th y  women 59 a re  s i n g l e ,  and o f  th e  178
d is e a s e d  women 33 a re  s in g l e .  The d i f f e r e n c e  between th e  p ro p o r t io n s
2
i s  n o t  s i g n i f i c a n t  (X = 1 .4 6 . d f  = 1 . P >  0 .2 0 ) .  These f in d in g s
i n d ic a t e  th a t  wcsien, and p a r t i c u l a r ly  women w ith  d is e a e e , a re  
a t  a  much g re a te r  d isa d v a n ta g e  th an  men when th e re  i s  need  o f  
f i l i a l  a s s is ta n c e  in  o ld  ag e . I t  may be t h a t  to  be c h i l d l e s s  
i s  a  more im p o rtan t f a c t o r  f o r  ivomen th a n  i t  i s  fo r  men a s  a  
c o n tr ib u to ry  cause o f  em o tio n a l d is tu rb a n c e ,  t h o u ^  i t  i s  n o t  
p o s s ib le  to  be p re c is e  i n  t h i s  m a tte r .
L o c a tio n  o f c h i ld r e n .
The c h ild re n  may be grouped a c c o rd in g  to  v iie ther th e y  l i v e  w ith  
t h e i r  p a re n ts ,  l i v e  n e a r  th e  p a r e n t a l  homes so t h a t  v i s i t s  to  p a re n ts  
may be c a r r ie d  o u t e a s i ly  and f r e q u e n t ly ,  or l i v e  f a r  from th e  p a r e n ta l  
homes so t h a t  v i s i t s  to  th e  p a re n ts  a re  im possib le  o r a re  in f re q u e n t 
and cost3y . These groups may form  sub-groups i n  te rm s  o f  th e  lo c a t io n s  
o f  th e  sons and d a u g h te rs  o f h e a l th y  and d ise a se d  men and women. T here 
a r e  e ig h t  p o s s ib le  p e rm u ta tio n s w hich a re  as fo llo w s : -
In  home Near F ar T o ta l
1 . H ealthy  men -  sons 101 308 92 501
2. D iseased  men -  sons 47 182 58 287
3 . H ealthy  men -  d a u g h te rs 117 277 71 465
4*» D iseased  men -* d a u g h te rs 70 179 49 298
5 . H ealthy  women -  sons 79 284 92 455
6 . D iseased  women- sons 26 130 42 200
7 . H ealthy  women -  d a u g h te rs 104 267 62 433
S. D iseased  women- d a u g h te rs 50 98 32 180
T o ta l 596 1,725 498 2,819
When th ese  e ig h t  sub-groups a re  c o n tra s te d  h ig h ly  s ig n i f i c a n t  
d i f f e r e n c e s  betw een th e  expected  and observed  v a lu e s  a r e  n o ted  
(^2  « 32*08. d f  = 1 4 . P ^  0*01). I t  i s  d e s i r a b le  t o  proceed 
f u r t h e r  to  f in d  where th e  s ig n i f ic a n t  d if f e r e n c e s  l i e .  The 
c o n t r a s t  o f th e  fo u r  sub-groups 5 , 6 , 7 and 8 which r e f e r  to  
women re v e a ls  s i g n i f i c a n t  d i f f e r e n c e s  betw een th e  e x p e c te d  and 
o b se rv ed  v a lu e s  (X^ = 20 .99 . d f  = 6 . P <  0*01). F u rth e rm o re , 
t h e r e  a re  no s i g n i f i c a n t  d i f f e r e n c e s  betw een sub-groups 5 and 6 
(X^ = 1*15. d f  ”  2 . P > 0 *50) ,  o r  betw een sub-groups 7 and 8
(X^ = 2*83. d f  = 2 , P > 0*20) .  Thus fo r  women s i g n i f i c a n t
d i f f e r e n c e s  a re  n o t found f o r  sons o r  d a u g h te rs  \dien each sex  i s  
c o n s id e re d  in  terras o f  th e  h e a l th  or d is e a s e  o f  p a re n ts . S ig n i f i c a n t  
d i f f e r e n c e s  a re  p re s e n t when sub-groups 5 and 6 combined a r e  compared
w ith  sub-groups 7 and 8 combined (X^ = 17*15. d f  = 2. P <  0*01).
C onsequen tly  w ith  women th e  s ig n i f i c a n t  d if f e r e n c e s  in  th e  lo c a tio n  
o f  c h i ld re n  a re  n o t  r e l a t e d  to  th e  p re se n c e  o r absence o f  h e a l th , 
b u t  a r e  a s s o c ia te d  i f i th  th e  sex o f  th e  c h ild re n . More d a u g h te rs  
l i v e  \-7ith t h e i r  p a re n ts  and le s s  d a u g h te rs  a re  n e a r  and f a r  from 
th e  p a re n ta l  homes th a n  expec ted . The converse  s i t u a t i o n  e x i s t s  
f o r  sons. F o llow ing  th e  above s t a t i s t i c a l  procedure f o r  men th e  
c o n t r a s t  o f su b -g ro u p s 1 , 2 , 3 and 4 shows th a t  th e  d i f f e r e n c e s  
betw een  th e  su b -g ro u p s j u s t  f a i l  to  be s ig n i f ic a n t  (X^ = 10*73. 
d f  = 6 . P >  0 * 0 5 ), though the  t r e n d s  a r e  s im ila r  to  th o s e  n o ted  
f o r  th e  sub-groups 5 , 6 ,  7 and 8 o f  women. The sons o f  a l l  men 
may be compared w ith  th e  sons o f a l l  women, t h a t  i s ,  su b -g ro u p s 
1 and 2 combined compared w ith  su b -g ro u p s 5 and 6 com bined. The
d if fe re n c e s  a r e  n o t  s ig n i f ic a n t  (X^ = 1*66. d f  = 2. V > 0*30). 
S im ila r ly  w ith  d a u g h te rs  th e re  a r e  no s ig n i f ic a n t  d i f f e r e n c e s  
betifeen su b -g ro u p s 3 and 4 com bined and sub -g roups 7 and 8 
combined (X^ = 0*08, d f  2. P }> 0*95). I t  i s  now p e rm iss ib le  
t o  compare th e  lo c a t io n  o f a l l  sons m th  th e  lo c a t io n  o f a l l  
d a u ^ t e r s  i r r e s p e c t i v e  o f ^vhether th e  p a re n ts  a re  men o r women 
and a re  i n  h e a l th  o r have d i s e a s e .  The d i f f e r e n c e s  between 
sub-groups 1 , 2 , 5 and 6 combined and sub-groups 3 ,  4 ,  7 and 8 
combined a re  h ig h ly  s ig n i f ic a n t  (X^ = 24*70, d f  = 2 . P <  0*01).
There a re  more d a u g h te rs  i n  th e  same homes a s  t h e i r  p a re n ts ,  and 
l e s s  d a u g h te rs  n e a r  and f a r  from  th e  p a re n ta l  homes th a n  ex p ec ted , 
w h ile  th e  c o n v e rse  s i tu a t io n  i s  th e  case  fo r  so n s . The purpose 
o f  t h i s  s t a t i s t i c a l  e x e rc is e  was t o  t e s t  th e  th e o ry  t h a t  d ise a se  
i n  an o ld  p e rso n  m i ^ t  induce th e  in d iv id u a l  t o  l i v e  w ith  c h ild re n  
i n  o rder to  o b ta in  adequate  c a re  and a t te n t io n  more f re q u e n tly  
th a n  i f  th e  o ld  p e rso n  was h e a l th y .  There i s  no ev id en ce  o f 
t h i s  o c c u rr in g  and th e  th e o ry  m ust be r e je c te d .  G ro ss ly  in c a p a c i ta te d  
o ld  people a re  n o t  re p re se n te d  i n  t h i s  study and th e  m a tte r  so f a r  
a s  they  a re  co n cern ed  rem ains open . The g r e a te r  p ro p o r tio n  o f  
d a u ^ t e r s  a s  compared w ith  sons who l iv e  in  th e  same homes a s  t h e i r  
p a re n ts  may be due i n  p a r t  to  d a u g h te rs  being  more r e lu c ta n t  th an  
sons to  le a v e  th e  p a re n ta l  homes a s  th e  p a re n ts  grovr o ld e r ;  th e  
d au g lite rs  may have a  g re a te r  se n se  o f  f i l i a l  d e v o tio n ,  w hile d a u g h te rs  
who a re  m a rrie d  a re  more l i k e l y  t o  become wndowed a t  an  e a r l i e r  age 
th a n  sons and a lm o st a l l  ^d-dowed d a u g h te rs  i n  t h i s  s tu d y  came to  
l i v e  ag a in  wdth t h e i r  p a re n ts .
M arital s ta tu s  o f  th e  ch ildren  w;ho l i v e  wdth th e ir  p a r e n ts .
Of th e  2 ,819  c h ild re n  i n  t h i s  s e r i e s  1,443 a re  sons and 
1 ,376  a re  d a u g h te rs . L iv ing  i n  th e  same homes a s  t h e i r  p a re n ts  
a r e  4 1 , or 3*4 p e r c e n t ,  o f  1,189 m a rr ie d  sons and 96 , o r  8*7 
p e r  c e n t ,  o f  1 ,099  m a rr ie d  d a u g h te rs ; 203 , o r 83*5 pe r c e n t ,  o f  
243 s in g le  sons and 206 , o r 88*8 per c e n t ,  o f  232 s in g le  d a u g h te rs ; 
a l l  6 widowed sons and 22 , o r 78*6 p e r c e n t ,  o f  28 xddowed d a u g h te rs ; 
a l l  5 sons and 17 d a u g h te rs  a re  d iv o rc e d  o r se p a ra te d  from t h e i r  
spouses. Thus few  m arried  c h i ld r e n  l iv e  in  th e  same homes a s  t h e i r  
p a r e n ts ,  id ii le  a s  a  com plete c o n t r a s t  a lm ost a l l  widowed, d ivo rced  
and  sep a ra ted  c h i ld r e n  l iv e  w ith  t h e i r  parents*  In  a d d i t io n ,  
o n ly  a  m in o rity  o f  s in g le  c h i ld re n  l i v e  a p a r t  from t h e i r  p a re n ts .
C lea rly  th e  g r e a t  m ig ra tio n  from  th e  p a re n ta l  home i s  c a r r ie d  
o u t  by c h ild re n  who m arry. I t  i s  an in te r e s t i n g  o b se rv a tio n  th a t  
i t  i s  a  p e rso n a l tra g e d y  fo r  th e  son o r d a u ^ t e r  who i s  un tim ely  
widowed o r w/hose m arriag e  i s  a  f a i l u r e .  The same c an n o t n e c e s s a r i ly  
be  sa id  fo r  th e  p a re n ts  o f th e se  c h i ld r e n  fo r  whom i t  may be som ething 
o f  a  b le s s in g . These e ld e r ly  p a re n ts  re g a in  i n to  t h e i r  households 
c h i ld re n  idiom th e y  had regarded  a s  gone fo re v e r . The s ig n i f ic a n t  
v a lu e  o f  th e  c a re  and a t t e n t io n  w hich such c h ild re n  can g ive to  t h e i r  
p a re n ts  i s  o b v io u s , and b u t f o r  m is fo r tu n e  t h i s  would l a r g e ly  have 
been  d ir e c te d  t o  th e  c h ild re n s  own f a m il ie s  o u tw ith  th e  p a re n ta l  
homes.
The r e l a t i o n s h i p  betw een p a r e n ta l  age and th e  p ro p o rtio n  o f 
c h i ld r e n  who l iv e  in  th e  same homes a s  t h e i r  p a r e n t s .
The 650 men i n  t h i s  s e r i e s  po ssess  788 s o n s , and th e  p ro p o r t io n s
o f  th e s e  sons who l iv e  i n  th e  same homes a s  t h e i r  p a re n ts  by f i v e
y e a r  age g roups a re  a s  fo l lo w s :  -
60 -  64 y e a rs :  57, o r 41*3 per c e n t ,  o f  138 sons.
65 “  69 y e a rs ;  24, o r  13*6 p e r c e n t ,  o f  176 sons.
70 -  74 y e a rs :  3 3 , o r  18 .2  p e r c e n t ,  o f  181 sons.
75 “ 79 y e a r s :  22, o r  12*9 per c e n t ,  o f  170 sons.
80 -  84 y e a rs :  1 2 , o r  11*5 per c e n t ,  o f  IO4 sons.
85 -  89 y e a r s :  0 , o r  0*0 per c e n t ,  o f  19 sons.
The co rrespond ing  p e rc e n ta g e  v a lu e s  f o r  th e  dau g h te rs  o f  th e s e  
650 men a re  3 4 '2 ,  19*1, 24*2, 2 1 -4 , 27*0 and 46*1.
The com parable d a ta  f o r  th e  sons o f  th e  582 women i n  t h i s  s e r i e s
a re  a s  fo llo w s : -
60 -  64 y e a rs  
65 “ 69 y e a rs  
70 -  74 y e a rs  
75 “ 79 y e a rs  
80 -  84 y e a rs  
85 -  89 y e a rs
4 7 , o r  24*0 per c e n t ,  o f  196 sons.
3 0 , o r  18*9 per c e n t ,  o f  159 sons.
21 , o r 13*1 p e r c e n t ,  o f  I 60 sons.
5 , o r  5*6 per c e n t ,  o f  89 sons.
2 , o r  4*6 per c e n t ,  o f  43 sons.
2 , o r  25*0 per c e n t ,  o f  8 sons.
The co rrespond ing  d a ta  f o r  th e  d a u g h te rs  o f th e se  582 women 
g ive  th e  p e rcen tag e  v a l^ u e s  26*9 , 25*6, 14*8 , 32*0 , 35*4 and 28*6 
r e s p e c t iv e ly .
JUAi,
Thus th e  p ro p o r tio n  o f  sons who l i v e  in  th e  same homes 
a s  t h e i r  p a re n ts  d e c l in e s  w ith  in c re a se  in  th e  age o f p a r e n t s ,  
w h ile  t h i s  d e c lin e  i s  n o t  observed i<dth d a u g h te rs .
T a b le s  198 and 199 show an e x te n s io n  o f  th e  proceed ing  
r e s u l t s  r e l a t i n g  t o  th e  lo c a t io n  o f  th e  c h i ld r e n .  The marked 
v a r i a t i o n  i n  the  ways i n  which c h ild re n  o f  f a m i l ie s  may be 
lo c a te d  i n  r e l a t io n  to  th e  p a re n ta l  home i s  e v id e n t.
C h ild re n  ih o  a re  n e g le c t f u l  o f  t h e i r  p a r e n t s .
T a b le s  200 and 201 show th e  number and p ercen tage  o f  c h i ld r e n  
who a re  o r who a re  n o t  n e g le c t f u l  o f t h e i r  p a re n ts  by th e  m a r i t a l  
s t a tu s  o f  th e  c h ild re n  and by d e c e n n ia l age p e r io d s  fo r  th e  p a r e n ts .  
T h is s tu d y  o f  n e g le c t  o f  th e  p a re n ts  by c h i ld r e n  acco rd ing  t o  th e  
m a r i ta l  s t a t u s  o f  th e  l a t t e r  in d ic a te s  t h a t  i n  th e  h e a lth y  group o f  
men and women, i h i l e  94 m a rr ie d  sons a re  n e g le c t f u l  and 684 m a rr ie d  
sons a re  n o t  n e g le c t f u l ,  t h e r e  a r e  only 48 m a rr ie d  d au g h te rs  n e g le c t f u l  
writh 670 m a rr ie d  d au g h te rs  n o t  n e g le c t fu l .  The d if f e r e n c e s  betw een  
th e  e x p ec ted  and observed v a lu e s  o f  n e g le c t  on th e  p a r t  o f m a rr ie d  
sons and m a rr ie d  d a u g h te rs  a r e  s ig n i f ic a n t  (X^ = 12*72, d f  = 1 .
P <  0*01). More m arried  so n s and le s s  m a rr ie d  d a u ^ t e r s  th an  
expected  n e g le c t  t h e i r  p a r e n t s .  The same s i g n i f i c a n t  d i f f e r e n c e s  
a re  re c o rd e d  f o r  th e  d is e a s e d  group o f 250 men and 178 women. H ere 
34 m arried  sons and 15 m a rr ie d  d a u g h te rs  a r e  n e g le c t f u l  o f t h e i r  
p a re n ts ,  w h ile  377 m arried  so n s and 366 m arried  d a u g h te rs  a re  n o t  
ne g l e c t f u l  o f  t h e i r  p a re n ts  (X = 6.44* d f  = 1 , P 0 .0 2 ) , T here 
a re  more m a rr ie d  sons and l e s s  m arried  d a u g h te rs  th an  expected  who
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n e g le c t  t h e i r  p a re n ts  w ith  d is e a s e .
The in c id e n c e  o f n e g le c t f u l  c h i ld r e n  i s  based  on th e  s ta te m e n ts  
o f  th e  p a re n ts .  I t  was n o t found  p o s s ib le  to  q u e s t io n  th e  c h ild re n  
reg a rd ed  a s  n e g le c t f u l .  While th e  s ig n i f ic a n t ly  g r e a t e r  p ro p o rtio n  
o f  m arried  sons compared w ith  m a rr ie d  dau g h te rs  wiio a r e  n e g le c t fu l  o f  
t h e i r  p a re n ts  p o s s ib ly  r e p re s e n ts  a  r e a l  d i f f e r e n c e  i n  th e  degree o f 
f i l i a l  d e v o tio n  a s  between th e  s e x e s ,  th e  d a ta  may o v er em phasise to  
an  undeterm ined e x te n t  th e  la c k  o f  p a re n ta l  i n t e r e s t  shown by sons.
A m arried  son h a s  to  work to  e a rn  an  income and i s  im m ed ia te ly  a t  a  
d isad v an tag e  com pared id .th  a  m a rr ie d  d augh te r who may v i s i t  h e r  
p a re n ts  i h i l e  h e r  husband i s  a t  w ork. C onsequently  th e  antagonism  
o f  a  d a u ^ t e r - i n - l a w  tow ards h e r  h u sb a n d ’s p a re n ts  can  more e f f e c t iv e ly  
b a r  him from h i s  p a r e n ts ,  than  th e  antagonism  o f a  s o n - in - la w  tow ards 
h i s  w ife ’s p a r e n ts .
N eg lect o f  p a re n ts  by s in g le  c h i ld r e n  i s  uncommon and does n o t ,  
because  o f th e  sm a lln e s s  o f num bers, le n d  i t s e l f  t o  s t a t i s t i c a l  
a n a ly s i s .  How ever, s in g le  sons and d au g h te rs  show a  s im ila r  h igh  
d e g re e  o f  f i l i a l  d e v o tio n . For th e  1232 men and women i n  t h i s  
s e r i e s  7 s in g le  so n s  and 3 s in g le  d a u g h te rs  a re  n e g le c t f u l  o f t h e i r  
p a re n ts ,  w h ile  236 s in g le  sons and 229 s in g le  d a u g h te rs  a re  n o t 
n e g le c t f u l  o f t i i e i r  p a re n ts . Thus o ld  people who p o sse s s  unm arried  
c h ild re n  a re  f o r t u n a t e ,  and a re  m ost u n l ik e ly  t o  be n e g le c te d  by 
such c h ild re n .
When th e  p a r e n ta l  n e g le c t  by m arried  c h ild re n  i s  considered  w ith  
re fe re n c e  to  th e  h e a l th  o f t h e i r  p a re n ts  i t  i s  n o te d  t h a t  the  h e a l th y
group  o f  8O4 men and  women have 94 n e g le c t f u l  m arried  so n s and 
684 m arried  sons who a re  n o t  n e g l e c t f u l ,  i h i l e  th e  co rresp o n d in g  
f ig u r e s  fo r  th e  428 men and women id .th  d is e a s e  a re  34 &nd 377.
The d ifference between the p ropo rtions of n eg lec tfu l m arried sons 
by h ea lth  and d ise a se  o f parents i s  s ig n if ic a n t (X^ = 4*10. d f = 1.
P <  0*05). The h e a l th y  group o f  8 O4 men and women w ith  4#  n e g le c t f u l  
m arried  d a u g h te rs  and 670 m arried  d a u g h te rs  \ho a re  n o t  n e g le c t fu l  
may be c o n tra s te d  wjith th e  428 men and women w ith  d is e a s e  who have 
th e  co rrespond ing  f ig u r e s  o f 15 and 366 . Here th e  d i f f e r e n c e  i s
n o t  s ig n i f ic a n t  (X^ = 3*44. d f  = 1 . P 0*05). N e v e r th e le s s ,
th e  m arried  sons and d au g h te rs  show th e  same tr e n d s .  There a re  l e s s  
m a rrie d  sons and d a u g h te rs  n e g le c t f u l  o f p a re n ts  w ith  d i s e a s e ,  and 
more n e g le c t f u l  o f  p a re n ts  ih o  a re  h e a l th y  th an  e x p e c te d . These 
f in d in g s  su g g e s t t h a t  when aged p a r e n t s  become i l l  m a rr ie d  c h ild re n  
do r a l l y  to  t h e i r  a s s i s t a n c e ,  and t h a t  t h i s  i s  more m arked in  th e  
c a se  o f m arried  so n s . The s ig n i f ic a n c e  i s  g r e a te r  f o r  m arried  
so n s  th an  m a rrie d  d a u g h te rs  p ro b ab ly  because when p a r e n ts  a re  h e a lth y  
m a rrie d  d a u g h te rs  show a  g re a te r  se n se  o f  f i l i a l  r e s p o n s i b i l i t y  and 
th e r e  i s  l e s s  scope f o r  s ig n i f ic a n t  change when p a re n ts  become i l l .
The d a ta  a r e  o n ly  o f  s u f f i c i e n t  m agnitude to  p e rm it  o f  rea so n a b le  
s tu d y  by age f o r  m a rr ie d  sons and d a u g h te rs , and on ly  f o r  the  h e a lth y  
group  o f  men and women. The 804 h e a l th y  men and women have 20, 43 
and 31 n e g le c t f u l  m a rrie d  sons i n  th e  se v en th , e ig h th  and n in th  
d ecad es r e s p e c t iv e ly .  The c o rre sp o n d in g  f ig u re s  f o r  m arried  sons 
who a re  n o t n e g le c t f u l  a re  289, 294 and 101, There a r e  s ig n i f ic a n t
d if fe re n c e s  betw een th e  expec ted  and observed v a lu e s  (X^ = 25*27. 
d f  = 2. P <1 O 'O l) . In  a d d i t io n ,  th e  h e a lth y  g roup  o f  men and 
women have 17 , 17 and 14 n e g le c t f u l  m arried  d a u g h te rs  i n  the  
sev en th , e ig h th  and n in th  decades r e s p e c t iv e ly ,  and th e  co rrespond ing  
f ig u r e s  f o r  th e  m a rrie d  d a u g h te rs  who a re  n o t n e g le c t f u l  a re  288,
303 and 79. A gain  th e re  a re  s i g n i f i c a n t  d i f f e r e n c e s  betw een th e  
expec ted  and o b se rv ed  v a lu e s  (X^ = 12*08. d f  = 2. P <  0*01).
The m arried  sons a r e  l e s s  n e g le c t f u l  in  the  se v en th  d e ca d e , a  l i t t l e  
more n e g le c t f u l  i n  th e  e ig h th  d e c a d e , and much more n e g le c t f u l  in  
th e  n in th  decade th a n  expec ted . The m arried  d a u g h te rs  a re  l e s s  
n e g le c t f u l  in  th e  seven th  and e ig h th  decades and more n e g le c t fu l  
in  th e  n in th  decade than  e x p e c te d .
The s i g n i f i c a n t  in c re a s e  i n  th e  p ro p o rtio n  o f  n e g le c t fu l  
m arried  c h i ld r e n  w ith  in c re a s e  i n  th e  age o f  p a r e n ts  i s  h ig h ly  
r e le v a n t .  When p a re n ts  a re  i n  th e  h ig h e r age ra n g e s  th e  p o s i t io n  
i s  a t ta in e d  t h a t  t h e i r  c h i ld re n  may be e n te r in g  th e  age range o f  
th e  e ld e r ly  th e m se lv e s . Such e ld e r ly  c h ild re n  a re  beg inn ing  to  
lo o k  to  t h e i r  owm c h ild re n  f o r  a id  r a th e r  th an  c o n tem p la tin g  what 
a s s is ta n c e  th e y  r e q u ir e  to  g iv e  to  t h e i r  p a re n ts .  Thus w itli th e  
in c re a s e  i n  lo n g e v i ty  i n  modern s o c ie ty  the  q u e s t io n  a r i s e s  id ia t 
i s  the  m oral r e s p o n s ib i l i t y  o f  c h i ld r e n  n o t on ly  t o  t h e i r  p a re n ts  
b u t a ls o  t o  t h e i r  grand p a r e n ts .  I f  i t  be a d m itte d  t h a t  c h ild re n  
have a  r e s p o n s i b i l i t y  fo r  th e  c a r e  o f  t h e i r  g rand  p a re n ts  then  
such c h ild re n  have a  most onorous ta s k .
DOMESTIC STRUCTURE.
T ab les 202 and 203 show in  some d e t a i l  th e  dom estic  
s t r u c tu r e s  w ith in  th e  homes in  ih ic h  th e  p a t ie n ts  r e s id e  in  
te rm s  o f  th e i r  h e a l th  and d ise a se  r e s p e c t iv e ly .  From th e s e  
T a b le s  i s  d e riv ed  th e  fo l lo id u g  d a ta  w hich p re s e n t i n  more concise  
form  th e  more common ty p e s  o f dom estic  s t r u c tu r e .  The com parison 
by  h e a l th  and d is e a s e  i s  to  a s s e s s  th e  th e o ry  th a t  d is e a s e  m ight 
be a s s o c ia te d  w ith  c e r t a i n  forms o f  d o m estic  s t r u c tu r e .
M arried  men and women -  h e a l th y  group.
Number P ercen tage
Men Wcanen Men Women
S e l f  and spouse 133 94 56*4 58.7
S e l f ,  spouse and unm arried  d a u g h te r 24 19 10*2 11*9
S e l f ,  spouse and unm arried  son 32 22 1 3 .6 13*7
S e l f ,  spouse, u n m arried  daugh ter 
and unm arried son
13 10 5*5 6-2
S e l f ,  spouse, and sons o r d a u g h te rs  
widowed, s e p a ra te d  o r d ivo rced
6 5 2 .5 3*1
S e l f ,  spouse, m a rr ie d  daugh te r and 
so n -in -law
7 7 3*0 4*4
S e l f ,  sp o u se , m arried  son and 
d a u g h te r - in - la w
4 2 1*7 1 .2
Other 17 1 7*1 0.8
T o ta l 236 160 1 0 0 .0 100.0
jKj-y
Married men and women -  group w ith d ise a se .
Number Percentage
Men Women Men Women
S e lf  and spouse 101 35 61*2 61*4
S e l f ,  spouse and unm arried  d a u g h te r 21 7 12*7 12.3
S e l f ,  spouse and unm arried  son 13 2 7*9 3*5
S e l f ,  spouse , unm arried  d a u g h te r  
and unm arried  son
12 2 7*3 3*5
S e l f ,  spouse , and sons o r d a u g h te rs  
\d-dowed, s e p a ra te d  or d iv o rce d
6 1 3*6 1*7
S e l f ,  spouse , m a rr ie d  d au g h te r 
and so n -in - la w
5 5 3*0 8*8
S e l f ,  spouse, m a rr ie d  son and 
d a u g h te r - in - la w
1 2 0* 6 3*5
O th er 6 3 3*7 5*3
T o ta l 165 57 100*0 100*0
Widoiæd, d iv o rc e d  or s e p a ra te d men and women -  h e a l th y  grot
L iv in g  alone 39 80 28.1 43*2
S e l f  and unm arried  d a u g h te r 15 18 10.8 9*7
S e l f  and unm arried  son 6 13 4-3 7*0
S e l f  and unm arried  d a u g h te r  and 
u n m arried  son
4 6 2-9 3*2
S e l f  and sons o r d au g h te rs  widowed, 
s e p a ra te d  or d iv o rced
9 12 6* 5 6 .5
S e l f ,  m arried  d a u g h te r  and so n -in -law  25 19 1 8 .0 10 .3
S e l f ,  m arried  son and d a u g h te r - in - la w  13 5 9 .3 2 .7
y f V
Number Percentage
Men Women Men Women
S e lf  and un m arried  o r m dowed s i s t e r 5 11 3*6 5-9
L iv in g  a s  a  lo d g e r 6 2 4*3 1 .1
Other 17 19 1 2 .2 10.4
T o ta l 139 185 1 0 0 .0 100.0
Widowed, d iv o rced  o r  se p a ra ted  men and women -  group w ith  d is e a s e .
L iv in g  a lone 15 39 23.8 4 4 .3
S e l f  and unm arried  d au g h te r 7 9 11 .1 1 0 .2
S e l f  and u n m arried  son 2 7 3 .2 7 .9
S e l f  and u n m arried  d au g h te r and 
unm arried  son
0 3 0 ,0 3 .4
S e l f  and sons or d a u g h te rs  ividowed, 
se p a ra te d  or d iv o rc e d
2 3 3 .2 3 .4
S e l f ,  m arried  d a u g h te r  and s o n - in - la w 13 10 20.6 1 1 .4
S e l f ,  m arried  son and d a u ^ i te r - in - la w 8 4 12.7 4 .5
S e l f  and u nm arried  o r widowed s i s t e r 3 2 4 .8 2 .3
L iv in g  as a  lo d g e r 4 1 6.3 1 .1
O ther 9 18 14 .3 11.5
T o ta l 63 88 1 0 0 .0 100.0
S in g le  men and women -  h e a l th y group.
L iv in g  a lone 2 23 8 .0 3 9 .0
S e l f  and u n m arried  o r widowed s i s t e r 8 20 3 2 .0 3 3 .9
S e l f  and un m arried  o r wddoi^ied b r o th e r 1 4 4 .0 6 .8
2 / J.
Number Percentage
Men Women Men Women
L iv in g  a s  a  lodger 9 1 3 6 .0 1 .7
O ther 5 11 2 0 .0 18.6
T o ta l 25 59 1 0 0 .0 100,0
S ing le  men and women -  group w ith d is e a s e .
L iv in g  a lo n e 4 18 1 8 .2 54.5
S e l f  and unm arried o r  mdowed s i s t e r 8 13 3 6 .4 3 9 .4
S e l f  and unm arried  o r  mdoiged b ro th e r 1 0 4 .5 0 .0
L iv in g  a s  a  lo d g er 3 0 1 3 .6 0 .0
O ther 6 2 27 .3 6 .1
T o ta l 22 33 1 0 0 .0 100,0
About 60 pe r c e n t  o f  th o se  who a r e  m arried  l iv e  in  t h e i r  homes 
w ith  no o th e r  r e l a t i v e s  th a n  t h e i r  sp o u se s . The n e x t m ost common 
f in d in g  i s  t h a t  a  m a rr ie d  couple h as  a n  unm arried  d a u g h te r  and /  o r 
son i n  th e  househo ld . The rem ain ing  ty p e s  o f dom estic  s t r u c tu r e  
f o r  m arried  people form  on ly  a  sm all p ro p o r t io n  o f  th e  t o t a l .  The 
p ro p o r t io n s  p re se n te d  f o r  th e  m arried  men and wjomen a re  com parable 
by h e a l th  and d is e a s e  and by sex.
The iddowed, d iv o rc e d  and s e p a ra te d  group o f  men and women have 
p e rc e n ta g e  v a lu e s  w hich a re  s im ila r  by h e a l th  and d is e a s e , b u t  d i f f e r  
i n  c e r t a i n  a s p e c ts  by sex . I n  t h i s  group more o f  th e  wfomen th a n  men 
l iv e  a lo n e , I^Jhere men o r  women l iv e  id 'th  m a rr ie d  c h ild re n  i n  th e  
home th e  p re fe re n c e  i s  to  be w ith  a  m arried  d a u g h te r  r a th e r  th a n  a
m arried  so n , and t h i s  i s  an occurrence xdiich was no ted  a ls o  
by Sheldon (1948). The p re fe re n c e  fo r  an aged  p a re n t to  l i v e  
w ith  a  m a rr ie d  daugh ter r a t h e r  th an  a  m arried  son i s  a cco rd in g  
to  N im koff (1961) due to  th e  f e e l in g  o f  th e  p a re n t  th a t  i t  i s  
s a f e r  t o  be dependent on a  d a u g h te r  th an  on a  son . Since th e  
woman u s u a l ly  s e t s  th e  to n e  o f  th e  home and h a s  th e  m ajor 
r e s p o n s i b i l i t y  f o r  i t s  m anagem ent, i t  i s  more s a t i s f a c to r y  to  
be dep en d en t on a  d a u g h te r  th a n  on a  d a u g h te r - in - la w .
Of th e  937 men and women idio p o ssess  c h i ld r e n  441? o r 4 7 .1  
p e r  c e n t ,  have a t  l e a s t  one c h i ld  l iv in g  xvith them. T his i s  a  
m arkedly h ig h e r  p ro p o r tio n  th a n  th e  36 p e r c e n t  reco rd ed  by 
Shanas (I9 6 0 ) in  h e r  s tu d y  o f  fam ily  r e s p o n s i b i l i t y  and th e  
h e a l th  o f  o ld e r  people . She f u r th e r  observed  t h a t  d e s p i te  
th e  much d is c u s se d  m o b il i ty  o f  in d iv id u a ls  a lm o s t 90 per c e n t  
o f  h e r  o ld  people  xAo p o ss e s se d  c h ild re n  had  a t  l e a s t  one c h i ld  
i n  o r  n e a r  th e  p a re n ta l  home. T h is h ig h  p ro p o r t io n  i s  s im i la r  
to  th e  f in d in g  in  th e  p r e s e n t  s tu d y . F u rth e rm o re , w hile th e  
n e g le c t  o f  p a re n ts  by c h i ld r e n  in  t h i s  s e r i e s  i s  o f  a  p ro p o r tio n  
which c a n n o t be ig n o re d , such  n e g le c t  i s  o f te n  b u ffe re d  by th e  
f i l i a l  d e v o tio n  o f o th e r  c h i ld r e n  in  a  fa m ily . Thus th e  number 
o f  o ld  p eo p le  wath c h i ld r e n  who a re  n e g le c te d  by a l l  t h e i r  c h i ld r e n  
i s  sm a ll . T h is r e f l e c t s  th e  s ta tem en t o f  Shanas (I960) t h a t  
c h i ld re n  assume th e  o b l ig a t io n s  which a re  t r a d i t i o n a l l y  a s s o c ia te d  
w ith  th e  r e l a t io n s h ip s  o f  aged p a re n ts  and a d u l t  c h ild re n .
T here i s  ample ev id en ce  i n  t h i s  study  t h a t  th e  fam ily  t i e s
betw een o ld e r  p eo p le  and  t h e i r  c h i ld r e n  a re  s tro n g , and t h i s  
le n d s  support t o  th e  o b se rv a tio n s  o f Adams (1957), Brown ( i9 6 0 ) ,  
Shanas (I9 6 0 ), S t r e ib  (1958) and Townsend (1957). I t  m igh t 
seem t h a t  c h i ld le s s  o ld  p e o p le , t h e r e f o r e ,  a re  a t  a  s i g n i f i c a n t  
d isa d v a n ta g e  léien i n  need  o f fam ily  a s s i s t a n c e .  The d i s p a r i t y ,  
how ever, i s  n o t a s  g r e a t  a s  m i ^ t  be e x p ec te d . C h i ld le s s  o ld  
p e o p le  xdio r e q u ire  a id  d e r iv e  a s s i s ta n c e  from r e l a t i v e s  o th e r  
th a n  c h i ld r e n ,  and such h e lp  i s  o f te n  g iv en  by s i s t e r s .  S e rio u s  
d i f f i c u l t y  a r i s e s  when th e re  a r e  no r e l a t i v e s  o r o n ly  d i s t a n t  
r e l a t i v e s ,  and th e  in d iv id u a l  l i v e s  a lo n e . Such i s o l a t e d  old  
peop le  r e q u ir e  p a r t i c u l a r  a s s i s t a n c e  from lo c a l  h e a l th  a u th o r i t i e s ,  
v o lu n ta ry  e f f o r t  and o th e rs .
The s in g le  men and women in  t h i s  study  p re s e n t  p e rcen tag e  
v a lu e s  which a re  s im ila r  by h e a l th  and d is e a s e . A lthough  more 
o f  the  d is e a s e d  men and xfomen l i v e  a lo n e  than  th o se  who a re  
h e a l th y ,  th e  d i f f e r e n c e  in  p ro p o r t io n s  i s  n o t s i g n i f i c a n t  
((X^ = 2*07. d f  = 1 . P >  0*10) f o r  women). Where a  s in g le  
person  l iv e s  id .th  a n o th e r  r e l a t i v e  i t  i s  u s u a l ly  w ith  an unm arried 
o r  xvidowed s i s t e r .  More men th a n  XTomen l iv e  a s  lo d g e r s .
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EMOTIONAL DISTURBANCE.
A n x ie tie s  and d e p re ss io n s  o f  s ig n i f i c a n t  d eg ree  were 
observed among th e  peop le  s tu d ie d ,  and in  the  fo llo w in g  t e x t  
th e y  w i l l  be d e s c r ib e d  by th e  term  em otional d is tu rb a n c e .
T ab les  204 and 205 p re s e n t  the  c a u se s  and in c id e n c e  o f em otional 
d is tu rb a n c e  f o r  men and wonen by h e a l th  and d is e a s e  and 
d e c e n n ia l age p e r io d s .
Em otional d is tu rb a n c e  i s  found  i n  271, o r 22*0 p e r  c e n t ,  
o f  th e  1232 men and women i n  t h i s  s e r i e s ,  o r in  131 , o r 20*1 
p e r  c e n t , o f  650 men and 140, o r  24*0 p e r c e n t ,  o f  582 women, 
o r  in  53, o r 13*2 p e r  c e n t ,  o f  400 h e a lth y  men; 7 8 , o r 31*3 
p e r  c e n t ,  o f  250 d is e a s e d  men; 7 2 , o r  17*8 per c e n t ,  o f  404 
h e a l th y  women, and 6 8 , o r 38*4 p e r  c e n t ,  o f 178 women w ith  
d is e a s e . T here a r e  no s i g n i f i c a n t  d i f f e re n c e s  betw een  th e  
p ro p o r tio n s  w ith  em o tiona l d is tu rb a n c e  fo r  th e  fo llo w in g  
c o n tra s te d  g ro u p s : -
(a ) A ll men compared x-jith a l l  women -  = 2*73- d f  = 1. P 0*05.
(b) H ealthy men compared xd.th h e a l th y  women -  X^ = 3*21. d f  = 1 . P > 0 * 0 5
(c) D iseased men compared xd.th d is e a s e d  women -  X^ = 2 .2 8 . d f  = 1.
P >  0*10.
Though none o f  th e se  com parisons proxn.de s t a t i s t i c a l l y  
s ig n i f ic a n t  c h i- s q u a re  v a lu e s  a  f e a tu r e  common t o  a l l  i s  t h a t  
th e re  a re  more women and l e s s  men w ith  em otional d is tu rb a n c e  
th a n  expec ted . T h is  c o n s is te n c y  su g g e s ts  t h a t  e m o tio n a l 
d is tu rb a n c e  may be r e a l l y  more p r e v a le n t  in  x^ romen th a n  i n  men
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i n  a  s e r ie s  such a s  t h i s .
Sheldon (1948) re c o rd e d  a n x ie ty  and p reo ccu p a tio n  i n  74 
p e o p le  formed by 1 4 , o r 9.5 per c e n t ,  o f  147 men and 6 0 , o r 
1 7 .6  p er c e n t ,  o f  340 women. S h e ld o n 's  (1948) p ro p o r t io n  o f 
men i s  com parable to  th a t  observed  f o r  ray 400 h e a l th y  men 
(X^ = 1*39. d f  = 1 . P >  O '2 0 ) ,  b u t  obv iously  i s  s i g n i f i c a n t ly  
l e s s  than  th e  31*3 p er c e n t o f  th e  250 d iseased  men w ith  
em otional d is tu rb a n c e .  S im ila r ly  h i s  60 , o r 17-6 p e r  c e n t ,  
o f  340 women i s  com parable to  th e  17*8 p er c en t o f  404 h e a lth y  
women id th  e m o tio n a l d is tu rb a n c e , b u t  i s  s i g n i f i c a n t l y  l e s s  th an  
th e  38*4 per c e n t  reco rd ed  f o r  th e  178 d ise a se d  women. T h is i s  
a  p e c u lia r  s i t u a t i o n  because Sheldon  (1948) in c lu d e d  i n  h i s  s e r ie s  
peop le  w ith  d i s e a s e  o f  more g r a v i ty  th a n  e x i s t  i n  my s tu d y . P r io r  
t o  t h i s  s t a t i s t i c a l  com parison I  would have guessed  t h a t  S h e ld o n 's  
(1948) in c id e n c e  o f m ental u p s e t  m ight have c o n se q u e n tly  been 
g re a te r  th a n  t h a t  no ted  i n  my s e r i e s .  E ith e r  th e  e ld e r ly  people 
o f  Wolverhampton a r e  s u b je c t  to  l e s s  em otional d is tu rb a n c e  than  
t h e i r  c o u n te rp a r ts  i n  R u th e rg len , o r Sheldon (1948) i s  l e s s  c r i t i c a l  
i n  h i s  a ssessm en t o f  d e v ia tio n  from  m en ta l n o rm a lity . A com plicated  
s i t u a t io n  i s  o n ly  ren d e red  more c o n fu s in g  xdien th e  su rv ey  o f  Hobson 
and  Pemberton (1955) i s  a s se s se d . Hobson and Pem berton (1955) 
found abnorm al d e g re e s  o f  a n x ie ty  o r  d e p re ss io n  i n  5 0 , o r 26*6 per 
c e n t ,  o f  188 men s tu d ie d . T h is p ro p o r t io n  i s  com parable to  th e  
1 31 , or 20 .1  p e r  c e n t ,  o f  650 men i n  my s e r ie s  w ith  em o tio n a l 
d is tu rb a n c e  (X^ = 3*58, d f  =: 1 , P >  0 .0 5 ). Hobson and Pemberton 
(1955 ), ho ifever, found abnorm al d e g re e s  o f  a n x ie ty  o r  d e p re ss io n  in
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155, o r 55*6 p e r  c e n t ,  o f  279 women, and t h i s  p ro p o r tio n  must 
be d e r iv e d  from a  p o p u la tio n  com plete ly  d i f f e r e n t  from t h a t  o f  
R u th e rg len . In  th e  p r e s e n t  s tu d y  I 4 0 , o r 24*0 p e r  c e n t ,  o f  
$82 women were e m o tio n a lly  d is tu rb e d .  The d i f f e r e n c e s  betw een 
th e  two p o p u la tio n s  a re  e x tre m e ly  s ig n i f i c a n t  (X = 83»0. d f  = 1 .
P <  0*01 ), Thus the o v e ra l l  incidence of em otional d istu rbance 
in  the p re se n t in v e s tig a tio n  l i e s  betm en th a t  o f Sheldon (1948) 
and of Hobson and Pemberton (1955). In a d d it io n , the p resen t 
study in d ic a te s  c lea rly  a s tro n g  assoc ia tion  between emotional 
d istu rbance and the occurrence of d isease . The divergent 
observations noted in  the th re e  surveys p o ssib ly  imply an u rgen t 
need fo r un ifo rm ity  in  the  assessm ent of em otional d istu rbance-
Age and em o tio n a l d is tu rb a n c e .
The in c id e n c e  o f em o tio n a l d is tu rb a n c e  among h e a lth y  peop le  
i n  th e  s e v e n th , e ig h th  and n in th  decades i s  1 4 , o r  9*3 per c e n t ,  
o f  151 men; 22 , o r 12*0 p e r c e n t ,  o f  183 men, and  17 , o r 25*8 p e r  
c e n t ,  o f  66 men r e s p e c t iv e ly ,  w h ile  fo r  xfomen th e  in c id en ce  i s  3 3 , 
o r 16*5 p e r  c e n t ,  o f 200; 2 5 , o r  16*1 per c e n t ,  o f  155, and 14 , o r  
28*6 p er c e n t ,  o f  49 r e s p e c t iv e ly .  H ealthy  men show a  h ig h ly  
s i g n i f i c a n t  in c re a s e  i n  th e  in c id e n c e  o f em o tio n a l d is tu rb a n c e  
w ith  age (X^ = 9*49* d f  = 2. T < 0*01), T here a re  l e s s  h e a l th y  
men in  th e  sev en th  d ecad e , s l i g h t l y  l e s s  i n  th e  e ig h th  decade, and  
more i n  th e  n in th  decade xd.th em otional d is tu rb a n c e  than  e x p e c te d . 
H ealthy  women shoxf a s im i la r  age t r e n d , b u t th e  d i f f e r e n c e s  by 
d e c e n n ia l age p e rio d s  a re  n o t  s ig n i f i c a n t  (X = 4*45. d f  = 2. P >  0 .10 )
The in c id e n c e  o f  em otional d is tu rb a n c e  i n  men w ith  d is e a s e  
i s  43? o r 32*1 p e r  c e n t ,  o f  134 i n  th e  seven th  decade; 3 0 , o r 
30*0 per c e n t ,  o f  100 i n  th e  e ig h th  d e ca d e , and 5 , o r  33*3 p e r 
c e n t ,  o f 15 in  th e  age group 80 to  84 y e a r s .  The co rre sp o n d in g  
d a ta  f o r  women v d th  d is e a s e  a re  41? o r  42 .3  per c e n t ,  o f  97; 25, 
o r  35*2 per c e n t ,  o f  7 1 , and 2 , o r  22*2 p er c e n t ,  o f 9 r e s p e c t iv e ly .  
Thus th e re  i s  no v a r i a t i o n  in  th e  in c id e n c e  o f em o tio n a l d is tu rb a n c e  
w ith  age fo r  men w ith  d is e a s e ,  xd iile  th e r e  i s  a  marked d e c l in e  in  
th e  in c id en ce  o f e m o tio n a l d is tu rb a n c e  w ith  age fo r  women xjith  
d i s e a s e .
The in c id e n c e  o f em otional d is tu rb a n c e  fo r  th e  650 h e a lth y  
and  d ise a se d  men i s  5 7 , or 20*0 p e r  c e n t ,  o f  285 i n  th e  seven th  
d ecad e ; 52, o r 18*4 p e r  c e n t ,  o f  283 i n  th e  e ig h t  d e c a d e , and 
2 2 , o r  26*8 p e r c e n t ,  o f  82 in  th e  n in th  decade. The p ro p o r tio n  
o f  men wdth e m o tio n a l d is tu rb a n c e  does n o t vary  s i g n i f i c a n t l y  
w ith  age (X^ = 2*84. d f  = 2. P > 0 * 2 0 ) ,  and t h i s  i s  i n  agreem ent 
w ith  th e  f in d in g  o f  Hobson and Pem berton (1955) t h a t  th e  in c id en c e  
o f  a n x ie ty  and d e p re s s io n  does n o t  v a ry  s ig n i f i c a n t ly  xfith  age in  
men. However, t o  a s s e s s  th e  in f lu e n c e  o f age on th e  in c id e n c e  o f 
e m o tio n a l d istux ’bance  i n  men vdLthout r e fe re n c e  t o  th e  p re sen c e  or 
ab sen ce  o f d is e a s e  r e s u l t s  in  th e  l o s s  o f  v a lu a b le  in fo rm a tio n .
The absence o f s i g n i f i c a n t  v a r i a t io n  w ith  age in  th e  in c id e n c e  o f  
e m o tio n a l d is tu rb a n c e  i n  the  d is e a s e d  group o f  men m asks th e  
s ig n i f i c a n t  in c r e a s e  w ith  age in  th e  in c id e n c e  o f e m o tio n a l 
d is tu rb a n c e  in  th e  h e a l th y  group o f  men idien bo th  g roups a re  combined,
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The in c id e n c e  o f  em otional d is tu rb a n c e  fo r  th e  582 h e a l th y  
and  d ise a se d  women i s  7 4 , o r 24*9 p e r  c e n t ,  o f 297 i n  th e  seven th  
d e ca d e ; 50, o r 2 2 .1  p e r  c e n t ,  o f  226 i n  th e  e ig h th  d e c a d e , and 16, 
o r  27*1 per c e n t ,  o f  59 in  the  n in th  d ecad e . The p ro p o r t io n  o f  
women id .th  em o tio n a l d is tu rb a n c e  does n o t  vary  s i g n i f i c a n t l y  if ith  
age  (X^ = 0*89. d f  = 2. P >  0*50). T h is n o n - s ig n i f ic a n t  tre n d  
d o es  n o t conform to  t h a t  o f Hobson and Pemberton (1955) who found 
t h a t  i n  women over th e  age o f 75 y e a r s  a n x ie ty  and d e p re s s io n  
become c o n s id e ra b ly  l e s s  f re q u e n t. I n  th e  p re s e n t s tu d y  i t  i s  
r e l e v a n t  to  n o te  t h a t  th e  n o n - s ig n i f ic a n t  in c re a s e  w ith  age in  
th e  in c id en c e  o f  e m o tio n a l d is tu rb a n c e  i n  women idio a r e  heal'fchy 
m asks th e  s i g n i f i c a n t  d e c lin e  w ith  age i n  th e  in c id e n c e  o f  em otional 
d is tu rb a n c e  in  women id .th  d ise a s e  when bo th  groups a re  combined.
The primary causes of emotional d isturbance are  as follow s : -  
Adverse home environm ent.
In  th e  group o f  271 men and women em o tio n a lly  d is tu r b e d  th e  
p rim ary  cause i s  an  ad v e rse  home env ironm en t fo r  6 6 , o r  24*3 p e r cen t,
In  th e  s e v e n th , e ig h tli  and n in th  decades em o tio n a l d is tu rb a n c e  
due to  an adverse  home environm ent i s  observed  fo r  th e  400 h e a lth y  
men i n  2 , or 1 .3  p e r  c e n t ,  o f 151; 6 , o r 3 .3  p e r c e n t ,  o f  183, and 
1 0 , or 15 .1  per c e n t ,  o f  66 r e s p e c t iv e ly ,  and fo r  th e  404 h e a lth y  
women i n  10, o r 5 .0  p e r c e n t ,  o f 200; 10 , o r 6 .4  p e r c e n t ,  o f  155, 
and  4 ,  o r 8 .2  p e r  c e n t ,  o f 49 r e s p e c t iv e ly .  In  th e  se v en th  and 
e ig h th  decades and th e  age group 80 t o  84 y e a rs  em o tio n a l d is tu rb a n c e
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due to  an  a d v e rse  home env ironm en t i s  observed  f o r  th e  250 
d is e a s e d  men in  1 , or 0*7 p e r  c e n t ,  o f 134? 5? o r  5*0 per c e n t ,  
o f  100, and 2 , o r 13*3 p e r  c e n t ,  o f 15 r e s p e c t iv e ly .  The 
c o rre sp o n d in g  d a ta  f o r  th e  178 d ise a se d  women a re  5 , or 5*1 
p e r  c e n t ,  o f  97? 10, o r 14*1 p e r c e n t ,  o f  7 1 , and 1 , o r 11 .1  
p e r  c e n t ,  o f  9 . Thus f o r  b o th  sexes in  h e a l th  and d ise a se  th e  
in c id e n c e  o f  em otional d is tu rb a n c e  due to  an ad v erse  hone 
env ironm ent ten d s  to  in c r e a s e  w ith  age.
Of th e  400 h e a lth y  men and 250 d ise a se d  men 18 and 8 a r e  
e m o tio n a lly  d is tu rb e d  because o f an a d v e rse  home env ironm en t 
r e s p e c t iv e ly .  The p ro p o r tio n s  o f  th e  h e a l th y  and d is e a s e d  
g ro u p s o f  men m th  e m o tio n a l d is tu rb a n c e  due to  an a d v e rse  home 
env ironm en t a re  com parab le  (X^ = 0 * 6 8 . d f  = 1. P > 0 * 3 0 ) .
S im i la r ly  o f  th e  404 h e a l th y  women and 178 d ise a se d  women 24
an d  16 a re  e m o tio n a lly  d is tu rb e d  b ecau se  o f adverse  home c ircu m stan ces
r e s p e c t iv e ly ,  and th e  p ro p o r tio n s  do n o t  d i f f e r  s i g n i f i c a n t l y
(X^ = 1*82. d f  = 1 . P > 0 * 1 0 ) . Thus th e  h e a lth y  and d is e a s e d
p e o p le  may be combined and c o n tra s te d  by sex . Then 26 o f  th e
650  men and 40 o f  th e  582 women a re  e m o tio n a lly  d is tu rb e d  because
o f  an  adverse  home en v iro n m en t, and th e  p ro p o r tio n s  d i f f e r  s ig n i f i c a n t ly
by sex  (X^ = 4*97. d f  = 1, P >  0*02). More women and l e s s  men
th a n  ex p ec ted  a re  e m o tio n a lly  d is tu rb e d  because  o f an a d v e rse
home environm ent. An im p o rtan t f a c to r  i n  t h i s  sex d i f f e r e n c e  i s
th e  g r e a te r  in c id e n c e  o f  women xdio l i v e  a lo n e  and a re  v e ry  lo n e ly .
Of th e  26 men and 40 women em o tio n a lly  d is tu rb e d  because o f  an 
a d v e rse  home env ironm en t 16 , or 61 .5  p e r c e n t ,  and 33 , o r 8 2 .5  p e r
c e n t ,  r e s p e c t iv e ly  l iv e  a lo n e . The 16 men and 32 o f th e  33 
TTomen who l i v e  a lone  a ls o  com plain  o f marked lo n e l in e s s .
Men and women may be v e ry  lo n e ly  though th e y  do n o t l iv e  
a lo n e . U su a lly  t h i s  i s  due to  th e  o th e r  o c cu p a n ts  o f th e  homes 
b e in g  a t  work d u rin g  th e  d ay . T h is form o f  lo n e l in e s s  was found 
in  9 j o r 21-4 p e r c e n t ,  o f  th e  42 h e a lth y  men and women xAo l iv e d  
in  an a d v e rse  home env ironm en t causing  em o tio n a l d is tu rb a n c e , w h ile  
no case  was n o ted  in  th e  co rre sp o n d in g  group o f  24 men and women 
xvith d i s e a s e .
T a b le s  204 &nd 205 i n d ic a t e  th a t  e m o tio n a l d is tu rb a n c e  due 
p r im a r ily  to  adverse  home c o n d it io n s  may in  c e r t a i n  in s ta n c e s  be 
f u r th e r  a g g ra v a te d  by seco n d ary  f a c to r s  such a s  f in a n c ia l  i n s e c u r i t y ,  
n e g le c t f u l  c h i ld r e n ,  p e rs o n a l  i l l - h e a l t h ,  r e s t r i c t i o n  o f a c t i v i t i e s  
or unemploym ent.
B ereavem ent.
For 6 0 , o r 22*1 p er c e n t ,  o f  th e  271 men and  women e m o tio n a lly  
d is tu rb e d  th e  cause i s  p r im a r i ly  bereavem ent, and t h i s  p ro p o r tio n  
i s  com parable to  the  11, o r  1 4 .9  per c e n t ,  o f  74 men and xfomen 
n o ted  by Sheldon  (194-8) (X = 1 -86 . d f  = 1 . P >  0*10).
E m otional d is tu rb a n c e  due t o  bereavem ent r e q u i r e s  to  be 
c o n s id e re d  from two a s p e c ts .  The em otional d is tu rb a n c e  a s s o c ia te d  
i& th  th e  d e a th  o f  any r e l a t i v e  t o  id iich  a l l  i n d iv id u a l s  a re  exposed , 
and tlae e m o tio n a l d is tu rb a n c e  a s s o c ia te d  vdth  th e  d e a th  o f th e  spouse 
t o  liiic h  on ly  th e  widowed a re  v u ln e ra b le .
1. D eath of any r e l a t i v e .
In  th e  sev en th , e ig h th  and n in th  d ecad es  em otional 
d is tu rb a n c e  due to  bereavem ent e x i s t s  i n  1*3 p er c e n t ,  2*7 
p e r  c e n t  and 1-5 p e r  c e n t  o f h e a lth y  men, and in  5*5 per c e n t ,
3*9 pe r c e n t  and 6*1 p er c e n t  o f  h e a lth y  women r e s p e c t iv e ly .
In  th e  se v e n th  and e ig h th  d ecad es  and age group 80 to  84 y e a rs  
em otional d is tu rb a n c e  caused  by bereavem ent i s  found in  6*0 
p e r  c e n t ,  7*0 p e r cen t and 6*7 p e r  c en t o f  d is e a s e d  men, and 
i n  8*2 p e r  c e n t ,  9*9 p er c e n t  and 11-1 p er c e n t  o f  d ise a se d  
women r e s p e c t iv e ly .  For e i t h e r  sex  in  h e a l th  o r  d is e a s e  age 
h a s  no s i g n i f i c a n t  in f lu e n c e  on th e  p ro p o rtio n  o f  in d iv id u a ls  
e m o tio n a lly  d is tu rb e d  by bereavem en t.
E ig h t ,  o r  2-0 p e r  c e n t ,  o f 400 h e a l th y  men; 16 , o r  6*4 
p e r  c e n t ,  o f 250 d is e a s e d  men; 20, o r  4*9 per c e n t , o f  404 
h e a l th y  women, and 1 6 , o r 9*0 p er c e n t ,  o f 178 d is e a s e d  women 
a r e  em o tio n a lly  d is tu r b e d  because o f  bereavem ent. The d if f e r e n c e  
betw een  th e  p ro p o r t io n s  em o tio n a lly  d is tu r b e d  by bereavem ent in  
term s o f h e a l th  and d is e a s e  i s  s ig n i f ic a n t  f o r  men (X" = 8*46. 
d f  = 1. P 0*01), b u t does n o t  q u i te  a t t a i n  a  l e v e l  o f s ig n i f ic a n c e  
fo r  women (X^ = 3*49- d f  = 1 . P > 0 * 0 5 ) . However, the  t r e n d s  
fo r  bo th  se x e s  a re  s im ila r .  More d iseased  and l e s s  h e a lth y  
in d iv id u a ls  th an  expected  a re  em o tio n a lly  d i s tu r b e d  by bereavem ent.
The d i f f e r e n c e  between th e  p ro p o r t io n  o f h e a l th y  men and th e  
p ro p o r tio n  o f  h e a lth y  women em o tio n a lly  d is tu rb e d  by bereavem ent 
i s  s i g n i f i c a n t  (X^ 5*15. d f  = 1. P > 0 - 0 2 ) ,  b u t  when men and 
women w ith  d is e a s e  a re  c o n tr a s te d  th e re  i s  no s ig n i f i c a n t  d i f f e r e n c e
between the two proportions (X^ = 1-01. df = 1. P > 0 . 3 0 ) .
The tre n d s  a r e  th e  same in  h e a l th  and d ise a se . Thus p a r t i c u l a r ly  
i n  h e a l th ,  women a re  more l i k e l y  th a n  men to  be e m o tio n a lly  
d is tu rb e d  by bereavem ent.
2. Death o f sp o u se .
Of 146 ifidowed men and women i n  th e  seven th  decade 25, or 
17-1 per c e n t ,  a re  em o tio n a lly  d is tu rb e d  by th e  d e a th  o f th e  
spouse, and th e  co rrespond ing  d a ta  f o r  id.dowd men and women i n  
th e  e ig h th  and n in th  d e ca d es  a re  22, o r 1 0 ,1  p e r c e n t , o f 218 
and 4 ? or 4*3 p er c e n t ,  o f  92 r e s p e c t iv e ly .  Thus widowed men 
and women show a marked d e c l in e  w ith  age i n  th e  in c id en ce  o f  
em o tio n a l d is tu rb a n c e  due t o  'bhe death  o f  th e  spouse. T h is  
d e c l in e  i n  in c id en ce  i s  d o u b t le s s  r e la te d  to  a p o s i t iv e  c o r r e l a t io n  
which e x i s t s  fo r  widowed o ld  people  betw een age and th e  tim e 
i n t e r v a l  between th e  d e a th  o f  th e  spouse and th e  m e d ic o -so c ia l 
a sse ssm e n t. I t  i s  a p p a re n t  t h a t  th e  power o f  th e  death  o f a  
spouse to  produce e m o tio n a l d is tu rb a n c e  i n  th e  su rv iv o r weakens 
ivitli th e  p a ss in g  o f  tim e .
Of 132 widowed h e a l th y  men and 60 widowed d ise a se d  men 6 and  
16 r e s p e c t iv e ly  are  e m o tio n a lly  d is tu rb e d  by th e  d ea th s  o f t h e i r  
spouses. The d i f f e r e n c e  betw een th e  p ro p o rtio n s  by h e a l th  and 
d is e a s e  i s  s i g n i f i c a n t  (X^ = 19-75- d f  = 1. P 0*01), Of 179 
widowed h e a l th y  women and 85 id. do wed d ise a sed  women 15 and 14 
r e s p e c t iv e ly  a re  em o tio n a lly  d is tu r b e d  by th e  d e a th s  o f  t h e i r  spouses, 
The d if fe re n c e  betw een th e  p ro p o r t io n s  by h e a l th  and d is e a s e  i s
s ig n i f i c a n t ,  though th e  s ig n i f ic a n c e  i s  l e s s  s t ro n g  th a n  th a t  
n o ted  fo r  men (X^ = 3*92. d f  = 1 . P 0*05). F o r th e se  men 
and wanen th e r e  a r e  more d is e a s e d  and le s s  h e a l th y  in d iv id u a ls  
th a n  expec ted  who a re  e m o tio n a lly  d is tu rb e d  by th e  d e a th s  of 
t h e i r  sp o u ses . There i s  no e v id e n ce  th a t  th e  a v e ra g e  tim e 
in te r v a l  betw een th e  d ea th  o f  th e  spouse and tim e o f  exajuination 
d i f f e r s  s i g n i f i c a n t l y  betw een th e  ividowed h e a l th y  and d ise a sed  
p eo p le . Thus d is e a s e  may re n d e r  th o se  i\ho a re  widovred more 
prone to  e m o tio n a l d is tu rb a n c e  because  o f t h e i r  bereavem ent th an  
would be th e  c a se  were th ey  h e a l th y .
The d i f f e r e n c e  between th e  p ro p o r tio n s  o f i-/idowed h e a lth y  
men and women e m o tio n a lly  d is tu r b e d  by bereavem ent i s  n o t  s i g n i f i c a n t  
(X^ = 1*75. d f  = 1 . P > 0 * 1 0 ) , and  the  d i f f e r e n c e  between th e  
p ro p o rtio n s  o f  widoifed d is e a s e d  men and wcmen e m o tio n a lly  d is tu rb e d
o
by bereavem ent a l s o  la c k s  s ig n i f ic a n c e  (X = 2 .2 4 . d f  = 1. F > 0 * 1 0 ) .  
Thus w hile d is e a s e  h as a  s i g n i f i c a n t  ro le  t o  p la y  i n  th e  cause o f 
em otional d is tu rb a n c e  due t o  bereavem en t, th e  in c id e n c e  i s  n o t 
m a te r ia l ly  in f lu e n c e d  by sex .
Age h as  no in f lu e n c e  on th e  in c id en c e  o f e m o tio n a l d is tu rb a n c e  
caused by th e  d e a th  o f any r e l a t i v e ,  b u t th e re  i s  a  s ig n i f ic a n t  
d e c lin e  when th e  d ea th  o f a  spouse  a lone  i s  co n sid ered , I  have 
suggested  an e x p la n a tio n  f o r  t h i s  d e c l in e . The age t r e n d  fo r  th e  
d e a th s  o f  any r e l a t i v e s  may la c k  s ig n if ic a n c e  b ecau se  u n lik e  th e  
deatli o f a  sp o u se , though an i n d iv i d u a l ’s age may in c re a s e  t h i s  does 
n o t  p ro te c t  from  d e a th s  c o n tin u in g  sp o ra d ic a lly  among a l l  r e l a t i v e s .
F re q u e n tly  em otional d is tu rb a n c e  due to  bereavem ent i s  n o t  
a  sim ple  a s s o c ia t io n  and T a b le s  204* and 205 show t h a t  secondary  
ad v erse  f a c to r s  may be p re s e n t  such a s  l iv in g  a lo n e ,  lo n e l in e s s ,  
n e g le c t f u l  c h i ld r e n ,  dependency on c h ild re n , p e rs o n a l  i l l - h e a l t h ,  
f in a n c ia l  i n s e c u r i t y  and com pulsory re t ire m e n t.
P e rso n a l i l l - h e a l t h .
P e rso n a l i l l - h e a l t h  a c c o u n ts  f o r  62 , or 22*9 p e r  c e n t ,  o f th e  
271 men and women em o tio n a lly  d is tu r b e d .  P e rso n a l i l l - h e a l t h  a s  
a  cause o f  e m o tio n a l d is tu rb a n c e  i s  e n t i r e ly  r e l a t e d  t o  th e  men 
and xTOmen m t h  d i s e a s e ,  and i s  re c o rd e d  in  3 6 , o r  14*5 per c e n t , 
o f  the  250 d is e a s e d  men, and i n  2 6 , o r 14 '7  per c e n t ,  o f  th e  178 
d ise a se d  wonen.
In  th e  se v e n th  and e ig h th  d ecad es  and th e  age group SO to  84 
y e a r s  em o tio n a l d is tu rb a n c e  due to  p e rso n a l i l l - h e a l t h  i s  observed 
i n  27, o r 20*1 p e r  c e n t ,  o f  134  ^ 8 , o r 8«0 per c e n t ,  o f  100, and 1 ,  
o r  6 ,7  pe r c e n t ,  o f  15 d ise a se d  men re s p e c t iv e ly .  The co rre sp o n d in g  
d a ta  fo r  d is e a s e d  women a re  22 , o r 22*7 per c e n t ,  o f  97; 4 j  or 5 .6  
p e r  c e n t ,  o f  7 1 , and 0 , o r 0 .0  p e r  c e n t ,  o f 9. B oth sexes show a 
s ig n i f ic a n t  d e c l in e  w itli age i n  th e  in c id en ce  o f  em o tio n a l d is tu rb a n c e  
due to  p e rs o n a l  i l l - h e a l t h .
P e rso n a l i l l - h e a l t h  i s  th e  s o le  cause o f  e m o tio n a l d is tu rb a n c e  
i n  13, o r 3 6 ,1  p e r  c e n t ,  o f  th e  36 men, and t h i s  p ro p o r tio n  i s  
s im ila r  to  th e  6 , o r 23.1 p e r c e n t ,  o f the  26 women (X^ = 1 .24 . 
d f  = lo P >  0*20). For th e  o th e r  43 men and women em o tio n a lly  
d is tu rb e d  by p e rs o n a l  i l l - h e a l t h  th e r e  a re  s u b s id ia ry  adverse
in f lu e n c e s  such  a s  r e s t r i c t i o n  o f  a c t i v i t i e s ,  l i v i n g  a lo n e , 
lo n e l in e s s ,  f i n a n c i a l  i n s e c u r i t y ,  compulsory r e t i r e m e n t ,  
i n a b i l i t y  to  work because o f  i l l - h e a l t h ,  i l l - h e a l t h  o f a 
r e l a t i v e ,  n e g le c t f u l  c h ild re n  and dependency on a  r e l a t i v e .
P e rso n a l i l l - h e a l t h ,  one o f  th e  most s e r io u s  cau se s  o f 
em otional d is tu rb a n c e  i n  th e  a g e d , i s  w ith in  th e  in d iv id u a l ,  and 
th e  mind c a n n o t d e a l  %dth t h i s  in n e r  danger a s  r e a d i ly  a s  m th  
an  e x te r n a l  r e a l i s t i c  t h r e a t .  A nxiety p red o m in ates  though 
th e r e  a r e  in s ta n c e s  xdiere a n x ie ty ,  h y p o c h o n d ria s!s  and p o s s ib ly  
d e p re s s io n  c o -e x is t  i n  s u b t le  com bination. The ta s k  o f th e  
p h y s ic ia n  in  th e  p re s e n t s tu d y  was rendered  more d i f f i c u l t  a s  
few p o sse s se d  in n e r  r e s o u rc e s  o f  such s t r e n g th  a s  to  xvarrant th e  
assum ption  t h a t  th e  p a t i e n t s  cou ld  xd th  m en ta l t r a n q u i l l i t y  fa c e  
a  f u tu re  re n d e re d  p re c a r io u s  and u n p re d ic ta b le  by d is e a s e . The 
p h y s ic ia n  r e q u i r e s  to  p ro ceed  x^rarily. He m ust i n i t i a l l y  c a r ry  
o u t a  c a r e f u l  c l i n i c a l  e x am in a tio n  fo r  two r e a s o n s . To in fo rm  
h im s e lf  o f  th e  p re c is e  p h y s ic a l  s t a t e  o f th e  p a t i e n t ,  and to  i n s t i l  
i n to  th e  mind o f th e  i n d iv id u a l  t h a t  th e re  i s  someone xÆio i s  r e a l l y  
i n t e r e s t e d  in  h i s  d i f f i c u l t i e s .  By t h i s  means th e  mind o f th e  
p a t i e n t  i s  ren d e red  more r e c e p t iv e  to  su b seq u en t i n s t r u c t io n ,  w hether 
i t  be s im p le  re a s s u ra n c e , gu idance  on an a l t e r e d  mode o f l i f e  i n  
te rm s o f  p h y s ic a l  in c a p a c i ty ,  o r o th e r  means o f  enhancing m en ta l 
h e a l th .  Only in  th e  i s o l a t e d  case  i s  a  s in g le  c o n s u lta t io n  o f much 
v a lu e . R e p e ta tiv e  i n s t r u c t i o n  over a  s e r i e s  o f  v i s i t s ,  m o d ified  
a s  c irc u m s ta n c e s  may a l t e r ,  i s  e s s e n t ia l  to  a c h ie v e  any degree  o f
:^ou
su ccess . The p r a c t ic e  o f  m aking a  speedy d ia g n o s is  w ithou t 
p roper e x am in a tio n  o f an a d e q u a te ly  undressed  p a t i e n t  has no 
p la c e  i n  th e  m ed ica l care  o f  th e  aged. I f  th e  i l l n e s s  i s  
a s s o c ia te d  w ith  a n x ie ty  th e  p a t i e n t ’ s mind i s  m ere ly  f u r th e r  
d is tu rb e d  by th e  p o s s ib le  r e a l i s a t i o n  th a t  th e  p h y s ic ia n  i s  
u n l ik e ly  to  be co n v ersan t w ith  th e  t r u e  c h a ra c te r  o f  th e  d ise a se , 
T h is  m en tal i n s e c u r i ty  may e a s i l y  advance i n to  a  p a n ic  s t a te  
;d .th  the  mind f e e l in g  overwhelmed and com plete ly  h e lp le s s .
I l l - h e a l t h  o f  a  r e l a t i v e .
Of th e  271 e m o tio n a lly  d i s tu r b e d  people i l l - h e a l t h  o f  a  
r e l a t i v e  i s  th e  cause in  3 0 , o r  11*1 per c e n t.
E m otional d is tu rb a n c e  due p r im a r i ly  to  th e  i l l - h e a l t h  o f 
a  r e l a t i v e  i s  found  in  9 , o r 2 .2  p e r  c e n t , o f 400 h e a l th y  men;
9 , or 2*2 p e r  c e n t ,  o f 404 h e a l th y  women ; 6 , o r 2 .4  p e r c e n t , 
o f  250 d is e a s e d  men, and in  6 ,  o r  3 .4  per c e n t ,  o f  178 d ise a sed  
women. Thus th e  in c id en c e  o f  e m o tio n a l d is tu rb a n c e  due to  th e  
i l l - h e a l t h  o f  a  r e l a t i v e  does n o t  v a ry  m a te r ia l ly  by sex  o r th e  
p resence  o r ab sence  o f  h e a l th .
In  22 , o r 7 3 .3  per c e n t ,  o f  th e s e  30 men and women the 
i l l - h e a l t h  o f  a  r e l a t i v e  i s  th e  s o le  cause o f  th e  em o tional 
d is tu rb a n c e . For th e  o th e r  8 men and women s u b s id ia r y  causes 
o f  the  e m o tio n a l d is tu rb a n c e  a re  r e s t r i c t i o n  o f  a c t i v i t i e s ,  
l iv in g  a lo n e , f in a n c ia l  i n s e c u r i t y ,  n e g le c tfu l  c h i ld r e n ,  d e a th  
o f  a  r e l a t iv e  and lo n e l in e s s .
Ne g le c t f u l  c h i ld r e n .
Of th e  271 e m o tio n a lly  d is tu rb e d  p eo p le  26, or 9*6 p e r  
c e n t ,  a re  in  t h i s  m e n ta l s t a t e  because  o f  n e g le c t f u l  c h i ld r e n .
T ab les 204 and 205 p re se n t th e  num bers o f n e g le c t f u l  
c h i ld r e n  a s  p ro p o r t io n s  o f t o t a l  age group . I t  i s  more 
in fo rm a tiv e  to  c a l c u l a t e  th e  p e rc e n ta g e s  o f n e g le c t f u l  c h i ld r e n  
i n  term s only o f  th e  men and xm>men who p o sse ss  c h i ld r e n ,  and 
th e s e  v a lu es  a re  a s  fo llo x fs . In  th e  se v e n th , e ig h th  and n in th  
d e c a d e s  the  numbers o f  h e a lth y  men w ith  n e g le c t f u l  c h i ld r e n  a re  
3 ,  o r  2 .5  per c e n t ,  o f  121; 4 j o r 2 .7  p e r  c e n t ,  o f  146, and 3 , 
o r  6 .0  per c e n t ,  o f  50 r e s p e c t iv e ly ,  w h ile  th e  c o rre sp o n d in g  
num bers o f h e a lth y  women w ith  n e g le c t f u l  c h ild re n  a re  3 ,  o r  1 .9  
p e r  c e n t ,  o f 159; 3 ,  o r 2 .7  per c e n t ,  o f  110, and 4 ,  o r 1 2 .1  
p e r  c e n t ,  o f 33. T here i s  b u t th e  s l i g h t e s t  o f in d ic a t io n s  
t h a t  th e  in c id en c e  o f  n e g le c t f u l  c h i ld r e n  m i ^ t  in c re a s e  w ith  
p a r e n t a l  age. T here  a re  only 6 d is e a s e d  men and women xd.th 
n e g le c t f u l  c h i ld re n  and th e  number i s  to o  sm all t o  i n d ic a t e  any 
age  tre n d .
For the  peop le  who po ssess  c h i ld r e n  th e  in c id e n c e  o f n e g le c t f u l  
c h i ld r e n  i s  10, o r 3 .1  p e r c e n t ,  o f  317 h e a lth y  men; 1 0 , o r  3 .3  
p e r  c e n t ,  o f 302 h e a l th y  women; 3 ,  o r 1 .5  per c e n t ,  o f  198 d ise a se d  
m en, and 3> or 2 .5  p e r c e n t ,  of 119 d is e a s e d  women. Thus th e  
in c id e n c e  o f  n e g le c t f u l  c h ild re n  i s  sm a ll  and i s  com parable by 
se x  and by th e  p re se n c e  or absence o f  h e a l th .
Of th ese  26 men and women w ith  n e g le c t f u l  c h i ld re n  n e g le c t  by 
c h i ld r e n  i s  th e  s o le  cause  o f e m o tio n a l d is tu rb a n c e  f o r  1 1 , or 42.3
p e r cen to  Of tlie  rem a in in g  15 men and women xd.th secondary 
c a u se s  o f  em otional d is tu rb a n c e  6 l iv e  a lo n e  and 8 a re  v e ry  lo n e ly .
In ad e q u a te  f in a n c e ,
Of th e  271 e m o tio n a lly  d is tu rb e d  men and women 8 , o r 2 .9  p e r  
c e n t ,  a r e  i n  t h i s  m en ta l s t a t e  because o f  in a d e q u a te  f in a n c e .
In a d e q u a te  f in a n c e  a s  a  prim ary cause o f  em otional d is tu rb a n c e  
i s  r e l a t i v e l y  uncommon, and i s  reco rded  i n  3 ,  o r 0 .7  p e r c e n t ,  o f  th e  
400 h e a l th y  men, and in  5 , o r 1 .2  per c e n t ,  o f  th e  404 h e a l th y  
women, b u t  i s  n o t ob serv ed  in  th e  groups o f  d is e a s e d  men and xfomen. 
However, in ad eq u a te  f in a n c e  i s  more o f te n  a  s u b s id ia ry  cause o f  
em o tio n a l d is tu rb a n c e . T h is  i s  a ls o  found by Sheldon (1948) xfho 
s t a t e s  t h a t  economic a n x i e t i e s  r a r e ly  e x i s t  i n  vacuo. I t  i s  o th e r 
f a c t o r s  w ith t h e i r  economic c o lo u r in g  which appear t o  be re s p o n s ib le ,  
r a t h e r  than  th e  s im p le  s tru g g le  to  make bo th  ends m eet.
Misc e lla n e o u s  g roup .
A change o f home to  a  d i f f e r e n t  a r e a ;  a drunken sp o u se ; th e  
f e a r  o f r e j e c t i o n  by God; a  d a u g h te r ’s  unhappy m a rr ia g e ; th e  f e a r  
o f  be ing  sacked; a c t u a l  unemployment and th e  h e a v in e ss  o f  work a re  
th e  causes o f e m o tio n a l d is tu rb a n c e  f o r  th e  rem ain ing  5 men and 4  
women xAio a re  h e a l th y ,  Gcmpulsory r e t i r e m e n t ;  th e  unfounded f e a r  
o f  d is e a s e ;  a d runken  spouse; d e t e r io r a t i o n  o f  v is io n  and th e  f e a r  
o f  dying  a re  th e  c a u se s  o f  em otional d is tu rb a n c e  in  th e  rem ain ing  
9 men and one x^ joman who have d is e a s e .
j a y
Gomment.
N in e ty  p e r c e n t o f th e  271 em o tiona lly  d is tu r b e d  men and 
xfomen were i n  t h i s  m ental s t a t e  because o f an  a d v e rse  heme 
en v iro n m en t, bereavem ent, p e rs o n a l  i l l - h e a l t h ,  n e g le c t f u l  c h i ld r e n  
o r  th e  i l l - h e a l t h  o f a  r e l a t i v e .  F u rth e rm o re , among th e  seco n d ary  
ad v erse  in f lu e n c e s  a re  such o ccu rren ces  a s  f i n a n c i a l  i n s e c u r i ty ,  
r e s t r i c t i o n  o f  a c t i v i t y ,  dependency on c h i ld r e n  and compulsory 
r e t i r e m e n t ,  w h ile  in  c e r t a i n  in s ta n c e s  a p rim ary  cause may be a  
s u b s id ia ry  to  an o th e r p rim ary  a g e n t. In  my o p in io n  th e  s e r v ic e s  
g e n e ra l ly  d i r e c te d  to  th e  aged by lo c a l  h e a l th  a u th o r i t i e s  a re  
in a d e q u a te  to  co u n te r e f f e c t i v e l y  th e  above i n t e r n a l  and e x te r n a l  
e n v iro n m en ta l s t r e s s e s ,  I  am no le s s  c e r t a in  t h a t  th ese  a d v e rse  
in f lu e n c e s  on th e  minds o f  aged men and women a re  amenable to  
c o n s id e ra b le  c o n tro l ,  and t h e i r  e f f e c t s  s i g n i f i c a n t l y  a m e lio ra te d  
th rough  th e  p ro v is io n  by l o c a l  h e a l th  a u t h o r i t i e s  o f s k i l le d  c l i n i c a l  
and m en ta l c a re .  O bviously  a  l o c a l  h e a l th  a u th o r i ty  cannot m eet 
such a  com plex commitment, w hich in v o lv es  p h y s ic a l ,  m ental and 
s o c ia l  w e l l-b e in g ,  on i t s  ox-na, Â lo c a l  h e a l th  a u th o r i ty  r e q u i r e s  
t o  a c t  a s  in te g r a to r  o f  a c t io n  by i t s  owi o f f i c i a l s ,  th e  p h y s ic ia n s  
o f  th e  h o s p i t a l  se rv ic e  and g e n e ra l  p r a c t i t i o n e r s .  The l a n d i n g  
A dvisory  Goramittee on L ocal A u th o r i ty  S e rv ice s  (1 9 6 1 ), fo llo v d n g  
t h e i r  assessm ent o f th e  m ental h e a l th  s e rv ic e s  o f l o c a l  h e a l th  
a u th o r i t i e s ,  c o n s id e re d  t h a t  th e  p re v e n tio n  o f m en ta l i l l - h e a l t h  in  
e ld e r ly  people would b e s t  be a t t a i n e d  th rough  th e  l o c a l  h e a l th  
a u th o r i ty  p ro v is io n  o f  a  com prehensive se rv ic e  to  keep  o ld  people 
a c t iv e  and a l e r t .  The R u therg len  G o n su lta tiv e  H e a lth  C en tre  fo r
o ld e r  people i s  an example of such an env isaged  com prehensive 
s e rv ic e .
Em otiona l d i s tu r b a n ce and m a r i ta l  s t a t u s ,
T ables 206 and 207 show th e  in c id e n c e  o f em o tio n a l 
d is tu rb a n c e  f o r  men and x^ omen by h e a l th  and d is e a s e  and 
d e c e n n ia l  age p e r io d s  in  term s o f  m a r i ta l  s ta tu s .
l&en h e a l th y  men and women a r e  c o n tra s te d  e m o tio n a l 
d is tu rb a n c e  i s  m in im al and com parable f o r  h e a lth y  m a rr ie d  men 
and  x^omen, and i s  p re s e n t  i n  20, o r  8 .5  p e r c e n t ,  o f  236 h e a lth y  
m a rrie d  men and 8 ,  o r 5 .0  per c e n t ,  o f  160 h e a lth y  m a rr ie d  women. 
E m otional d is tu rb a n c e  i s  more p r e v a le n t  i n  h e a lth y  widowed men 
and women. Of 132 h e a lth y  xvidowed men 26, or 19 .7  p e r  c e n t ,  
and o f  179 h e a l th y  xjidoxved women 5 1 , o r 28 .5  per c e n t ,  a re  
e m o tio n a lly  d is tu r b e d .  The in c id e n c e  o f  em otional d is tu rb a n c e  
i n  h e a lth y  s in g le  men and women may be regarded  a s  s im i l a r  to  
th e  in c id en ce  o f em o tio n a l d is tu rb a n c e  f o r  th o se  who a re  xd.dox-fôd, 
x-rith 5 , or 20 ,0  p e r  c e n t ,  o f 25 h e a l th y  s in g le  men and 12 , o r 
2 0 .3  p er c e n t ,  o f  59 h e a lth y  s in g le  women being  e m o tio n a lly  
d is tu rb e d . The 7 men and 6 xfomen h e a l th y  and d iv o rc e d  o r se p a ra ted  
h ave  an in c id e n c e  o f  em otional d is tu rb a n c e  com parable t o  t h a t  fo r  
th e  xàdowed and s in g le  peop le . H e a lth y  m arried  p eo p le  have th e  
company, sympathy and encouragem ent o f  t h e i r  sp o u ses , and a re  th u s  
more p ro te c te d  m e n ta lly  a g a in s t  th e  e f f e c t s  o f a d v e rse  occu rren ces 
th a n  a re  th e  o th e r  m a r i ta l  s t a tu s  g roups. A m a rr ie d  person  i s  
only r a r e l y  com pelled to  l i v e  a lo n e  and e x p e r ie n c e  lo n e l in e s s .  I t
y  7 J L
i s ,  t h e r e f o r e ,  no s u rp r is e  t h a t  f o r  th e  m a r i ta l  s t a tu s  groups 
th e  in c id e n c e  o f em otional d is tu rb a n c e  i s  l e a s t  f o r  m arried  p e o p le .
The d is e a s e d  men and women show marked d i f f e r e n c e s  compared 
w ith  th o se  who a re  h e a lth y . The d ise a se d  men and women have a 
s im ila r  in c id e n c e  o f em o tio n a l d is tu rb a n c e . I t  i s  found i n  4 3 , 
o r 26«1 p e r  c e n t ,  o f l65 d is e a s e d  m arried  men, and in  16, o r 2 8 .1  
p e r  c e n t ,  o f  57 d ise a se d  m a rr ie d  women; in  29 , o r  48*3 p e r c e n t ,  
o f  60 d is e a s e d  widowed men, and  i n  39 , or 45*9 p e r  c e n t ,  o f 85 
d ise a se d  widowed women; in  5 , o r 22*7 per c e n t ,  o f  22 d ise a se d  
s in g le  men, and in  11, o r 33*3 p e r  c e n t ,  o f  33 d is e a s e d  s in g le  
women. T hree men and 3 women w ith  d ise a se  a re  d iv o rce d  or 
s e p a ra te d , b u t  th e  numbers a re  sm a ll and do n o t  p e rm it o f re a so n a b le  
com parison. Thus xdiere m a r i ta l  s t a tu s  i s  co m p lica ted  by th e  
presence  o f  d is e a s e  th e  in c id e n c e  o f em otional d is tu rb a n c e  ten d s  
t o  become h ig h e r  th an  i t  i s  f o r  h e a l th y  m a r i ta l  s t a tu s  groups.
T h is i s  l a r g e ly  due to  p e rs o n a l  i l l - h e a l t h  a c t in g  a s  a  cause o f 
em otional d is tu rb a n c e ,  and t h i s  adverse  f a c to r  can  on ly  e x i s t  i n  
th e  d is e a s e d  m a r i ta l  s t a tu s  g ro u p s .
There i s  no in d ic a t io n  o f  a  r e a l  v a r ia t io n  w ith  age in  th e  
in c id en c e  o f  em otional d is tu rb a n c e  by m a r i ta l  s t a t u s  fo r  h e a lth y  
men and women. On th e  o th e r  h an d , d ise a sed  m a rr ie d  men show a 
d e c lin e  xvith age i n  th e  in c id e n c e  o f  em otional d is tu rb a n c e  from 
27, o r 2 8 .1  p e r  c e n t , o f  96 a t  60 -  69 y e a rs  to  n i l  o f 4  sit 80 
y e a rs  and m ore, w hile  th e  d is e a s e d  m arried  women d e c l in e  from 1 4 , 
o r  3 8 .9  p e r  c e n t ,  o f 36 a t  60 -  69 y e a rs  to  n i l  o f  2 a t  80 y e a rs  
and more. In  a d d it io n ,  th e  d is e a s e d  x^adowd men d e c lin e  from 1 3 ,
o r  61» 9 p e r  c e n t , o f  21 a t  60 -  69 y e a rs  t o  5 , o r  4 1 .7  per 
c e n t ,  o f  12 a t  80 y e a rs  and  m ore, xÆiile th e  d is e a s e d  vâdovred 
XiTomen d e c l in e  from 19, o r 51*4 per c e n t ,  o f  37 a t  60 -  69 y e a r s  
t o  1 , o r 14*3 p er c e n t ,  o f  7 a t  80 y e a rs  and m ore. I t  seems 
t h a t  p e r s o n a l  i l l - h e a l t h  a s  a  cause o f  e m o tio n a l d is tu rb a n c e  
becomes l e s s  p re v a le n t xd.th a g e .
E m o tio n a l d is tu rb a n c e  and  s o c i a l  c la s s .
T a b le s  208 and 209 show th e  in c id e n c e  o f  em otional 
d is tu rb a n c e  by s o c ia l  c l a s s  f o r  men and x^omen in  h e a l th  
and d is e a s e  by d e c e n n ia l age p e rio d s .
A com parison o f  s o c i a l  c la s s e s  I  and I I  combined, s o c ia l  
c la s s  I I I ,  and s o c ia l  c l a s s e s  IV and V combined shows t h a t  th e r e
a re  6 , o r 1 0 .7  p e r c e n t ,  o f  56; 3 6 , o r 13»7 p er c e n t ,  o f  263,
and 11 , o r 13*6 per c e n t ,  o f  81 h e a lth y  men e m o tio n a lly  d i s tu r b e d ;  
t h a t  th e r e  a re  14, o r 25*5 p e r  c e n t ,  o f  55; 3 9 , o r 14.0  p e r c e n t ,
o f  278, and 19, o r 2 6 .8  p e r  c e n t ,  o f 71 h e a l th y  women e m o tio n a lly
d i s tu r b e d ;  t h a t  th e re  a r e  1 1 , o r 22.9  p e r  c e n t ,  o f  48; 4 5 , o r  3 0 .2  
p e r  c e n t ,  o f  149, and 22 , o r  4 1 .5  per c e n t ,  o f  53 d ise a se d  men 
e m o tio n a lly  d is tu rb e d , and t h a t  th e re  a re  1 1 , o r 36 .7  p er c e n t ,  
o f  30; 3 9 , o r 34*5 p e r c e n t ,  o f  113, and 1 8 , o r 51 .4  per c e n t ,  o f  
35 d is e a s e d  xfomen e m o tio n a lly  d is tu rb e d  r e s p e c t iv e ly .
The above d a ta  i n d i c a t e  t h a t  in  s o c ia l  c la s s e s  I  and I I  combined 
th e  p ro p o r t io n s  o f h e a l th y  and d ise a se d  men xAo a re  e m o tio n a lly  
d is tu r b e d  a re  com parable “  2 .89 . d f  = 1 . P >  0 .0 5 ) . However, 
s i g n i f i c a n t  d i f f e r e n c e s  e x i s t  betx^reen th e  in c id e n c e s  o f e m o tio n a l
d is tu rb a n c e  fo r  h e a l th y  and d ise a se d  men in  s o c ia l  c la s s  I I I  
(X^ = 16 . 4 1 . d f  = 1 , P <  0*01), and i n  s o c ia l  c la s s e s  IV and 
V combined (X^ = 16. 4 6 . d f  = 1 . P 0*01). Women p r e s e n t  
s im i la r  f in d in g s . In  s o c i a l  c la s s e s  I  and I I  combined th e  
p ro p o r t io n s  o f  h e a l th y  and  d ise a se d  women who a re  e m o tio n a lly  
d i s tu r b e d  a re  com parable (X^ = 1 .2 0 . d f  = 1 . P > 0 * 2 0 ) ,  b u t  
th e  p ro p o r t io n s  d i f f e r  s i g n i f i c a n t ly  i n  s o c i a l  c la s s  I I I  (X^ = 21.23. 
d f  = 1 . P <  0*01) and i n  s o c ia l  c la s s e s  IV and V combined 
(X^ = 6 . 3 2 . d f  = 1. P >  0*01). The t r e n d s  between h e a l th  and 
d is e a s e  by s o c ia l  c l a s s  a re  c o n s is te n t  f o r  men and women. T here 
a r e  more d ise a se d  and l e s s  h e a lth y  in d iv id u a ls  e m o tio n a lly  d is tu rb e d  
th a n  e x p e c te d , p a r t i c u l a r l y  in  s o c ia l  c l a s s  I I I  and s o c ia l  c la s s e s  
IV and V combined. I t  i s  p robab le  t h a t  d is e a s e  i s  l e s s  l i k e l y  
t o  be  a s s o c ia te d  xn th  e m o tio n a l d is tu rb a n c e  in  men and women i n  
s o c i a l  c la s s e s  I  and I I  th a n  i t  i s  in  o th e r  s o c ia l  c la s s e s .
In  s o c ia l  c la s s  I I I  h e a l th y  men and women show no s i g n i f i c a n t  
d i f f e r e n c e  between th e  p ro p o r tio n s  e m o tio n a lly  d is tu rb e d  (X = 0 .0 2 . 
d f  = 1 . P >  0*80), w h ile  s ig n i f i c a n t  d i f f e r e n c e s  e x i s t  be tw een  th e  
in c id e n c e s  o f  em otional d is tu rb a n c e  f o r  h e a l th y  men and women i n  
s o c i a l  c la s s e s  I  and I I  combined (X^ = 4*10. d f  = 1. P >  0*02) 
and i n  s o c ia l  c la s s e s  IV and V combined (X^ = 4*17. d f  = 1. P >  0*02) 
When th e  d ise a se d  men and  women a re  c o n tr a s te d  no s ig n i f i c a n t  
d i f f e r e n c e s  i n  th e  in c id e n c e s  o f  em o tio n a l d is tu rb a n c e  a re  observed  
f o r  s o c i a l  c la s s e s  I  and I I  combined (X^ = 1 .6 6 . d f  = 1 . p >  0*10), 
s o c i a l  c la s s  I I I  (X^ = 0 .5 6 . d f  = 1. P 0*30) or s o c i a l  c la s s e s
V /s-
IV and V combined (X^ = 0*84. d f  -  1. P >  0*30 ). H ow ver, 
t h o u ^  d i f f e r e n c e s  betvjeen in c id e n c e s  o f em o tional d is tu rb a n c e  
may lac k  s ig n i f ic a n c e  in  c e r t a i n  in s ta n c e s  th e  t r e n d s  a re  c o n s is te n t  
by s o c ia l  c l a s s .  More women and l e s s  men th an  e x p ec te d  a re  
em o tiona lly  d is tu rb e d .  I t  i s  re a so n a b le  to  assum e, th e r e fo re ,  
t h a t  th e  g r e a te r  p ro p o rtio n  o f  xfomen than  men e m o tio n a lly  d is tu rb e d  
i s  n o t m arkedly  b ia s e d  a g a in s t  any  p a r t i c u la r  s o c i a l  c la s s .
The number o f  in d iv id u a ls  w ith  em otional d is tu rb a n c e  does n o t  
v a ry  s i g n i f i c a n t l y  between s o c i a l  c la s s e s  I  and I I  combined, s o c ia l  
c la s s  I I I  and s o c i a l  c la s s e s  IV and V combined f o r  h e a lth y  men 
(X^ = 0*34. d f  = 2. P >  O '8 0 ) ,  d ise a se d  men (X^ = 4*28. d f  = 2.
P >  O'lO) o r f o r  d ise a se d  women (X^ = 3*25. d f  = 2. P > 0 * 1 0 ) , 
b u t  s i g n i f i c a n t  d if f e r e n c e s  e x i s t  f o r  h e a lth y  women (X = 8 .74 . 
d f  = 2, P > 0 * 0 1 ) ,  xd.th l e s s  e m o tio n a lly  d is tu r b e d  in  s o c i a l
c la s s  I I I  th a n  ex p ec ted . However, I  f in d  i t  d i f f i c u l t  to  b e lie v e  
t h a t  a lone  o f  th e  fo u r groups s tu d ie d  h e a lth y  women should  p re s e n t  
s ig n i f ic a n t  f in d in g s .  I t  may be  t h a t  the  observed  s ig n if ic a n c e  i s
o f  chance o c c u rre n c e . I f  t h i s  assum ption  i s  c o r r e c t  th e re  i s  no
r e l a t i o n  betw een  th e  in c id e n c e  o f  em otional d is tu rb a n c e  and s o c i a l  
c l a s s ,  and t h i s  s ta tem en t a g re e s  w ith  t h a t  o f Hobson and Pemberton 
(1955).
The p e rc e n ta g e  v a lu e s  f o r  em o tio n a l d is tu rb a n c e  i n  men and 
women in  h e a l th  o r x-dth d is e a s e  by d e ce n n ia l age p e r io d s  in d ic a te  
t h a t  th e re  i s  no uniform  v a r i a t i o n  xd.th age i n  te rm s o f  s o c ia l  
c la s s .
E m otional d is tu rb a n c e  x^rith re fe re n c e  to  th e  e x is te n c e  or 
n o n -e x is te n c e  o f c h i ld r e n .
Of 516 men xdio p o s s e s s  c h ild re n  101, o r 19 .6  per c e n t ,  and 
o f  134 men xdio a re  c h i l d l e s s  3 0 , o r 22 ,4  p e r  c e n t ,  a re  e m o tio n a lly  
d i s tu r b e d .  A lthough th e  p ro p o rtio n  o f c h i l d l e s s  men e m o tio n a lly  
d is tu r b e d  i s  s l ig l i t ly  g r e a t e r  th an  tiie  c o rre sp o n d in g  p ro p o r t io n  
f o r  men x-zith c h i ld re n ,  th e  d if fe re n c e  betw een th e  p ro p o r tio n s  i s  
n o t  s i g n i f i c a n t .
Of 421 xfomen x d th  c h i ld r e n  92, or 2 1 .8  p e r  c e n t ,  and o f  l 6 l  
women xd.th no c h ild re n  4 8 ,  o r 29 .8  per c e n t ,  a re  em o tio n a lly  
d i s tu r b e d .  The d i f f e r e n c e  betx-zeen th e  p ro p o r t io n s  i s  s i g n i f i c a n t
(X^ = 4 .0 6 .  d f  = 1. P <  0*05). There a re  more c h i ld le s s  women 
e m o tio n a lly  d is tu rb e d  th a n  expec ted .
VJhile th e re  seems to  be a  r e l a t io n s h ip  betw een th e  in c id e n c e  
o f  e m o tio n a l d is tu rb a n c e  and th e  absence o f c h i ld re n , th e  s t r e n g th  
o f  th e  a s s o c ia t io n  i s  xrnak.
E m otional d is tu rb a n c e  xdLth re fe re n c e  to  th e  lo c a t io n  o f  c h i ld r e n .
Of 516 men xdio p o s s e s s  c h ild re n  40  w ith  c h ild re n  i n  th e  home,
55 XfZith c h ild re n  n e a r  th e  p a r e n ta l  heme, and 6 xfith a l l  c h i ld r e n  
f a r  from  th e  p a re n ta l  home a re  em o tio n a lly  d i  s tu rb e d , and th e  
c o rre sp o n d in g  nxxmbers f o r  th o s e  n o t e m o tio n a lly  d is tu rb e d  a r e  216,
178 and  21 r e s p e c t iv e ly .  The com parison o f  th e  nxmbers e m o tio n a lly  
d i s tu r b e d  and n o t e m o tio n a lly  d is tu rb e d  by lo c a t io n  o f c h i ld r e n  shows 
t h a t  th e  d if f e r e n c e s  betw een th e  expec ted  and observed v a lu e s  a re  
n o t  s i g n i f i c a n t  (X^= 5.05» d f  = 2. P > 0*05). N e v e r th e le s s ,
th e re  a re  l e s s  men x/ith c h i ld r e n  in  th e  home th a n  expec ted  vho 
a re  e m o tio n a lly  d is tu rb e d .
Of th e  421 women who p o ssess  c h i ld r e n  40 w ith  c h i ld r e n  in  
th e  home, 45 xn.th c h i ld r e n  n e a r th e  p a r e n ta l  home, and 7 xfith  a l l  
t h e i r  c h ild re n  f a r  from  th e  p a re n ta l  home a re  e m o tio n a lly  d is tu rb e d ,  
and  tlie  co rresp o n d in g  numbers f o r  th o se  n o t  e m o tio n a lly  d is tu rb e d  
a r e  I 6I ,  157 and 11 r e s p e c t iv e ly .  The d if f e r e n c e s  betw een  th e  
e x p e c te d  and observed  v a lu e s  a re  n o t s i g n i f i c a n t  (X^ = 3 .6 1 . d f  = 2, 
P > O 'lO ). As X"dth men, however, t h e r e  a re  l e s s  x-zith c h i ld r e n  in  
t h e  home th an  e x p ec te d  viio a re  e m o tio n a lly  d is tu rb e d .
S ince th e  t r e n d  i s  s im ila r  fo r  men and women i t  i s  a p p a re n t 
t h a t  th e  lo c a tio n  o f  c h i ld re n  h as some b e a r in g  on th e  in c id e n c e  o f 
e m o tio n a l d is tu rb a n c e  i n  aged p a re n ts .  Ifeen th e  d a ta  f o r  men and 
women a re  combined th e  d if f e r e n c e s  a re  found to  be s i g n i f i c a n t  
(X^ = 6 .1 7 . d f  = 2. ? < 0*05). Thus th e  p resence  o f  c h ild re n
i n  th e  p a re n ta l  home i s  l ik e ly  to  enhance to  some e x te n t  th e  m ental 
h e a l th  o f e ld e r ly  p a r e n ts .
Em o tio n a l d is tu rb a n c e  and n e g le c t f u l  c h i ld r e n .
T ab les 210 and 211 shoxf th e  number o f  men and women i n  h e a l th  
and  d is e a s e  xfho p o s s e s s  c h ild re n  by th e  p resence  or ab sen ce  o f 
e m o tio n a l d istx jrbance  and th e  p resen ce  or absence o f n e g le c t f u l  
c h i ld r e n .
The tre n d s  a re  com parable f o r  se x  and  fo r  h e a l th  and d is e a s e .  
Thus th e  numbers may be combined. T here  a re  25 men and xfomen, 
xzho a re  e i th e r  h e a l th y  or have d i s e a s e ,  em o tio n a lly  d i s tu r b e d  xd.th
a l l  t h e i r  c h ild re n  n e g le c t f u l ,  and 5 men and women vho a re  
n o t  e m o tio n a lly  d i s tu r b e d  xdtli a l l  t h e i r  c h ild re n  n e g le c t f u l .
The co rrespond ing  f i g u r e s  f o r  th e  in te rm e d ia te  group w ith  some 
o f  th e  c h ild re n  n e g le c t f u l  a re  22 and 4 1 , and fo r  th e  g roup  o f  
men and women w ith  a l l  c lo ild ren  n o t n e g le c t f u l  a re  187 and 657 
r e s p e c t iv e ly .  These sub-groups r e p r e s e n t  a  t o t a l  o f  937 men 
and  women xdio p o ss e s s  c h i ld re n .  H igh ly  s ig n i f i c a n t  d i f f e r e n c e s  
e x i s t  xd.th f a r  more men and x-rmen e m o tio n a lly  d is tu rb e d  i n  th e  
g roup  w ith  a l l  c h i ld r e n  n e g le c t f u l ,  more i n  th e  group xdLth some 
c h i ld r e n  n e g le c t f u l  and  much l e s s  i n  th e  group xd th  a l l  c h i ld r e n  
n o t  n e g le c t f h l  o f t h e i r  p a re n ts  th an  e x p ec te d  (X^ = 6 1 -3 5 . d f  = 2.
P <1 0*01).
I t  h as a lre a d y  b een  shorn  t h a t  th e  e x is te n c e  o f n e g le c t f u l  
c h i ld r e n  may a c t  a s  a  p rim ary  o r seco n d ary  cause o f e m o tio n a l 
d is tu r b a n c e ,  b u t  i t  i s  o n ly  vd th  th e  p r e s e n ta t io n  o f th e s e  f u r th e r  
d a ta  t h a t  th e  s tro n g  a s s o c ia t io n  betw een m en ta l h e a l th  o f  aged 
p a r e n ts  and f i l i a l  d e v o tio n  i s  g rasped  by th e  o b se rv er. The 
r e l a t i o n s h i p  i s  p roven  beyond a l l  re a so n a b le  doubt.
Of 937 men and x-jomen xdio p o sse ss  c h i ld r e n  93, or 9 ,9  p e r  
c e n t ,  s t a t e  t h a t  some o r a l l  o f t h e i r  c h i ld r e n  a re  n e g le c t f u l .
T h is  i s  a  p ro p o rtio n  w hich may n o t be d is c a rd e d  l i g h t l y ,  p a r t i c u l a r l y  
i n  v iew  o f  tlie  r e l a t i o n s h i p  betxæen e m o tio n a l d is tu rb a n c e  and th e  
e x is te n c e  of n e g le c t f u l  c h ild re n . Complacency i s  o u t o f  th e  
q u e s t io n .  C h ild ren  n e g le c t  t h e i r  p a r e n ts  to  an a p p re c ia b le  
e x te n t .  Where c h i ld r e n  l iv e  f a r  from th e  p a re n ta l  homes
com m unications to  t h e i r  p a re n ts  may g rad u a lly  d im in ish  and 
u l t im a te ly  c e a s e . The c h i ld r e n  a re  th en  l o s t .  P a re n ts  
se ldon  f o r g e t  wayward c h i ld r e n ,  an d , t h o u ^  in  such  fa m ilie s  
o th e r  c h i ld r e n  may tak e  th e  lo a d  o f  p a re n ta l  c a r e ,  th e  old 
people may g r ie v e  fo r  th e  l o s t  c h i ld r e n  y e t  l i v e  i n  good s o c ia l  
su rro u n d in g s . N eg lect by c h i ld r e n  vho l iv e  n e a r  t h e i r  p a re n ts  
su g g e s ts  la c k  o f fam ily  u n i t y ,  f i l i a l  apathy  o r s e l f is lm e s s .
N e g le c t by c h i ld r e n  xdio l iv e  w ith  t h e i r  p a re n ts  i s  a  s e r io u s  
s o c i a l  problem , b u t  fo r tu n a te ly  i t  i s  encoun tered  r a r e l y .  In  
such  cases  an tagon ism  and h o s t i l i t y  a r e  l in k e d  x-jith n e g le c t  and, 
a s  th e  o ld  peop le  a r e  un ab le  to  p r o t e c t  th em se lv es, th e  p a re n ts  
become o u tc a s ts  w i th in  th e  homes. H ere i s  a  rex^farding f i e l d  
o f  endeavour f o r  th o s e  xdio would enliance th e  m ental h e a l th  o f  
th e  aged. P h y s ic ia n s ,  clergymen and o th e rs  could  n o t  xdLsh fo r  
a  more complex s o c i a l  s i tu a t io n  to  t e s t  t h e i r  i n i t i a t i v e .
Em o tio n a l d is tu rb a n c e  and th e  d u r a t io n  o f  tim e x-jidox-red,
T ables 212 and  213 shov: th e  in c id e n c e  o f e m o tio n a l d is tu rb a n c e  
f o r  men and women i n  h e a l th  and d is e a s e  in  term s o f  th e  d u ra t io n  
o f  tim e xzidoxfed.
Of th e  132 h e a l th y  xn.dox\ied men 32 a re  xd.dowed l e s s  th an  5 
y e a r s  and 100 a re  widowed 5 y e a rs  and more. Of th e  32 x^ddoxTed 
l e s s  th an  5 y e a rs  1 1 , o r 34*4 p e r c e n t ,  a re  em o tio n a lly  d is tu rb e d , 
Xfhile o f th e  100 widowed 5 y e a rs  and more 14 , or I 4 .O p e r  c e n t ,  a re  
e m o tio n a lly  d is tu r b e d .  The p ro p o r t io n s  d i f f e r  s i g n i f i c a n t l y
(X^ = 6 .44" d f  = 1 . P >  O 'Ol) và th  more men widowed l e s s  
th a n  5 y e a r s  be ing  e m o tio n a lly  d is tu rb e d  th a n  expec ted .
Of th e  179 h e a l th y  widowed women 29 a re  widowed l e s s  th a n  
5 y e a r s  and 150 a re  widowed 5 y e a rs  and m ore. Of th e  29 widowed 
l e s s  th a n  5 y e a rs  12 , or 41*4 p er c e n t ,  a re  e m o tio n a lly  d i s tu r b e d ,  
w h ile  o f th e  150 xddowed 5 y e a r s  and more 3 6 , or 24.0 per c e n t ,  
a re  e m o tio n a lly  d is tu rb e d . Thus a s  td th  h e a l th y  widox^ed men 
th e  p ro p o r t io n  o f h e a l th y  xfomen widowed l e s s  th a n  5 y e a rs  xAo 
a re  e m o tio n a lly  d is tu rb e d  i s  more th an  e x p e c te d , b u t  th e  d i f f e r e n c e  
betw een th e  p ro p o rtio n s  f o r  xzomen does n o t  q u i t e  a t t a i n  a  l e v e l  
o f  s ig n i f ic a n c e  (X^ = 3 .6 9 . d f  = 1 , F > 0 * 0 5 )"
Of th e  60 d ise a se d  widowed men 22 a re  xd.dowed le s s  tiian  5 
y e a r s  and 38 &re xd.doxzed 5 y e a r s  and more. Of th e  22 xjidoxzed 
l e s s  th a n  5 y e a rs  l 6 ,  o r 7 2 .7  per c e n t , a re  em o tio n a lly  d i s tu r b e d ,  
w h ile  o f  th e  38 vidoxged 5 y e a r s  and more 1 3 , or 34* 2 per c e n t , 
a r e  e m o tio n a lly  d is tu rb e d .  The p ro p o r tio n s  d i f f e r  s i g n i f i c a n t l y  
(X^ = 8 .3 8 . d f  = 1 . P <  O '01) xdth  more d is e a s e d  men widowed 
l e s s  th a n  5 y e a rs  b e in g  e m o tio n a lly  d is tu rb e d  th an  expec ted .
Of th e  85 d ise a s e d  widowed x-zomen 19 a re  widoxmd l e s s  th a n  5 
y e a r s  and 66 a re  x-zidox^ed 5 y e a r s  and more. Of th e  19 x&dowed 
l e s s  th a n  5 y e a rs  14 , o r 7 3 .7  p e r c e n t , a re  em o tio n a lly  d i s tu r b e d ,  
w h ile  o f th e  66 widowed 5 y e a r s  and more 2 4 , o r 3 6 .4  per c e n t ,  
a re  e m o tio n a lly  d is 'bu rbed . The p ro p o r tio n s  d i f f e r  s i g n i f i c a n t l y  
(X^ = 8 *29 . d f  = 1 . P <  0*01) xdtti more d is e a s e d  xfomen widowed 
l e s s  th a n  5 y e a rs  b e in g  e m o tio n a lly  d is tu rb e d  th an  expec ted .
The d ed u c tio n  from th e  above f ig u re s  o f  th e  numbers e m o tio n a lly
d is tu rb e d  p r im a r i ly  by p e rso n a l i l l - h e a l t h  does n o t  a l t e r  th e  
s ig n i f ic a n t  f in d in g s .  Thus p e r s o n a l  i l l - h e a l t h  h a s  no b ia s  
i n  th e  p ro d u c tio n  o f  th e  s i g n i f i c a n t  f in d in g s .
In  th e  u n d er 5 y e a rs  xd.dowed p e r io d  th e  p ro p o r t io n  o f  
d ise a se d  men e m o tio n a lly  d is tu rb e d  i s  g re a te r  th a n  th e  p ro p o rtio n  
o f  h e a lth y  men, and th e  p o s i t io n  i s  s im ila r  f o r  x^omen.
There i s  a  c o n s is te n t  t r e n d  i n  a l l  com binations t e s te d  
i r r e s p e c t iv e  o f  xzhether s ig n i f ic a n c e  i s  p re se n t o r  a b s e n t .  Men 
and x^rmen widowed l e s s  than  5 y e a r s  a r e  more l i k e l y  t o  be 
em o tio n a lly  d i s tu r b e d  than  ex p ec te d . In  g e n e ra l th e  same 
o b se rv a tio n  a p p l ie s  w ith  some lo s s  i n  th e  s tre n g th  o f  s ig n if ic a n c e  
xfhen th e  p e rio d  l e s s  th an  10 y e a rs  widowed i s  tak en  a s  th e  
c r i t e r i o n  of c o n t r a s t .
These f in d in g s  su g g e s t t h a t  xfhen p a t ie n t s  a re  a s s e s s e d  
p a r t i c u l a r  a t t e n t i o n  r e q u ir e s  to  be g iv en  to  the  h e a l th  o f  th e  
m inds o f th o se  who a r e  more r e c e n t ly  mdoxged.
E m otional d is tu rb a n c e  and l iv in g  a lo n e .
The s i g n i f i c a n t  r o l e  o f l i v in g  a lo n e  in  th e  p ro d u c tio n  o f 
em o tio n a l d is tu rb a n c e  h as  been in d ic a te d  e a r l i e r .  T ab le  214 
p r e s e n ts  in  c o n c ise  form th e  d a ta  w hich r e l a t e  em o tio n a l d is tu rb a n c e  
t o  l iv in g  a lo n e . There i s  ample co n firm a tio n  t h a t  men and xzomen xdio 
l i v e  a lone w he ther i n  h e a l th  o r d i s e a s e  have a  s i g n i f i c a n t l y  g re a te r  
in c id e n c e  o f e m o tio n a l d is tu rb a n c e  th a n  those  xdio do n o t  l iv e  a lo n e .
HOUSEWORK.
T ables 215 and 216 show who d o es th e  housework f o r  men 
an d  XiTomen in  h e a l th  and d ise a se  by d e c e n n ia l  age p e r io d s .  Fexf 
men a re  o b lig ed  t o  do housework u n a id e d , and th e  in c id e n c e  v a r ie s  
l i t t l e  from 6 , o r 4 -0  p e r c e n t ,  o f  151 h e a lth y  men a t  60 -  69 
y e a r s  to  5 , o r 7 .6  p e r  c e n t ,  o f  66 h e a l th y  men a t  80 « 89 y e a rs .
A f a r  g re a te r  p ro p o r t io n  o f  h e a l th y  women a re  u n a s s i s te d  i n  th e i r  
housew ork, though th e  p ro p o rtio n s  p r e s e n t  a  marked d e c l in e  tzith  
a g e . The in c id e n c e  f a l l s  r a d i c a l l y  from 129, or 64#5 p e r  c e n t ,  
o f  200 h e a lth y  xTomen a t  60 -  69 y e a r s  to  13, or 2 6 .5  p e r  c e n t ,  
o f  49 h e a lth y  women a t  80 -  89 y e a r s .
These f in d in g s  r e f l e c t  custom . The v a s t  m a jo r i ty  o f  men 
do  n o t talce p a r t  i n  housexfork b ecau se  i t  i s  reg a rd ed  p r im a r iiy  
a s  th e  du ty  o f  x-zomen. The d e c l in e  x â th  age in  th e  p ro p o r tio n  
o f  h e a lth y  women who c a r ry  ou t t h e i r  housework u n a id ed  i s  th e  
r e s u l t  o f  f a i l i n g  p h y s ic a l  poxmrs xd.th a g e , and th e  h e lp  xdiich 
husbands may g ive  f o r  th e  f i r s t  tim e  i n  t h e i r  l i v e s  fo llo w in g  
r e t i r e m e n t .  T hese comments a ls o  a p p ly  to  d ise a se d  men and women, 
w ith  th e  f u r th e r  p o in t  t h a t  th e  xjealtness a s s o c ia te d  f r e q u e n t ly  
w ith  d ise a se  overshadow s th e  sim ple  d e c l in e  in  p h y s ic a l  poxvers 
x^ith age o f th e  h e a l th y  peop le .
The d is e a s e d  men and xjomen r e v e a l  a  s im ila r  p a t t e r n  to  t h a t  
o f  th e  h e a lth y  men and women. Of th e  d ise ased  men 2 , or 1 .5  
p e r  c e n t , o f  134 a t  60 -  69 y e a r s ;  3 ,  or 3 .0  p er c e n t ,  o f  100 
a t  70 -  79 y e a rs  and 2 , or 12.5  p e r  c e n t ,  o f  l6  a t  80 y e a r s  and
more do t h e i r  own housework. The co rrespond ing  d a ta  f o r  
d is e a s e d  x^omen a re  4-2, or 43-3 p e r  c e n t ,  o f 97; 28 , o r 3 9 .4  
p e r  c e n t ,  o f  7 1 , and 3 , o r 3 0 .0  p e r  c e n t ,  o f 10 r e s p e c t iv e ly .
th e re  th e  housew ork i s  c a r r ie d  o u t by o th e rs  th e r e  i s  a  
r e a l  sex c o n t r a s t .  Most o f th e  h e a l th y  men and v e ry  few o f 
th e  h e a lth y  xfomen a re  found in  t h i s  c a teg o ry . The housework
i s  done by o th e r s  f o r  117, o r 7 7 .5  p e r  c e n t , o f  151 h e a l th y  men
a t  60 -  69 y e a r s ;  115 , o r 62 .8  p e r  c e n t ,  o f  183 h e a l th y  men a t
70  « 79 y e a rs  and 3 6 , or 54*5 p e r  c e n t ,  o f  66 h e a l th y  men a t
SO -  89 y e a rs .  T h is  i s  a  m ost s i g n i f i c a n t  d e c lin e  x-zith age 
(X^ = 13.51. d f  ”  2 . P <  0*01) , and more h e a l th y  men in  th e  
sev en th  decade and l e s s  h e a lth y  men i n  th e  e ig h th  and n in th  
decades have t h e i r  housex-zork done by o th e rs  th an  e x p e c te d .
Of th e  404 h e a l th y  xzomen only  6 xAo a re  a l l  in  th e  n in th  decade 
have th e i r  housew ork done by o th e r s .
The d e c l in e  i n  th e  p ro p o r tio n s  xd.th age o f men x^ zho have 
t h e i r  housework done by o th e rs  i s  r e l a t e d  to  th e  in c r e a s e  in  th e  
number o f men who a re  xddox^ed xgith a g e , and to  th e  in c r e a s e  in  
th e  nxxmber o f  men xfith  age xdio v o l u n ta r i l y  a s s i s t  t h e i r  spouses 
w ith  th e  housew ork. The d is e a s e d  men and xzomen show th e  same 
sex  d if fe re n c e  a s  t h a t  shoxm by h e a l th y  men and women f o r  housework 
done by o th e r s ,  b u t  th e  p ro p o r tio n s  a re  g re a te r  f o r  d is e a s e d  a s  
compared x jith  h e a l th y  people b ecau se  d is e a s e  p re c lu d e s  a  la rg e r  
nxmber from u n d e r ta k in g  th e i r  ovzn housework.
Housexfork i s  done by o th e rs  f o r  109, or 81 .3  p e r  c e n t ,  o f 
134 d ise a sed  men a t  60 -  69 y e a r s ;  7 8 , o r 78 .0  p e r c e n t ,  o f  100
d ise a se d  men a t  70 -  79 y e a rs  and 1 2 , or 7 5 .0  p e r  c e n t ,  o f 
l6  d ise a sed  men a t  80 y e a rs  and m ore. N ine, o r  9 .3  p e r  c e n t , 
o f  97 d ise a se d  women a t  60 -  69 y e a r s ;  7 , or 9 .9  p e r c e n t ,  o f 
71 d iseased  women a t  70 -  79 y e a r s ,  and 1 , or 1 0 .0  p e r c e n t ,  
o f  10 d ise a se d  women a t  80 y e a rs  and more have t h e i r  housework 
done by o th e r s .
The t h i r d  and f i n a l  g roup  i s  xzbere housexTork i s  done by 
s e l f  and o th e r s .  T h is i s  o b se rv ed  fo r  28, o r 1 8 .5  per c e n t , 
o f 151 h e a l th y  men; 58 , o r 3 1 .7  p er c e n t ,  o f  183 , and 25, or 
3 7 .9  p e r c e n t ,  o f  66 h e a l th y  men in  th e  s e v e n th , e ig h th  and 
n in th  d ecad es  r e s p e c t iv e ly .  The co rrespond ing  d a ta  fo r  th e  
h e a lth y  women a re  71 , or 3 5 .5  p e r  c e n t , o f  200; 92 , or 59 .4  
per c e n t ,  o f  155, and 30 , o r 6 1 .3  p e r c e n t ,  o f  49  r e s p e c t iv e ly .  
The p ro p o r tio n s  o f  h e a lth y  men and women xAo have t h e i r  housework 
done by s e l f  and  o th e rs  v a ry  s i g n i f i c a n t l y  xd.th a g e . For th e  
h e a lliiy  men = 11 .18 . d f  = 2. P 0*01, and f o r  h e a lth y  
women X^ = 2 3 .9 8 . d f  = 2. P 0*01. In  th e  se v e n th  decade 
th e re  a re  l e s s  h e a l th y  men and women, xzhile i n  th e  e ig h th  and 
n in th  decades th e r e  a re  more h e a l th y  men and women th a n  expected  
who have t h e i r  housework c a r r ie d  o u t by s e l f  and o th e r s .  The 
causes fo r  th e  v a r io u s  t r e n d s  where housexizork i s  done by s e l f  
o r  done by o th e r s  ap p ly  e q u a l ly  t o  t h i s  group where th e  housework 
i s  perform ed by  s e l f  and o th e r s .  F urtiie rm ore , in f lu e n c in g  th e  
in c id e n c e s  i n  a l l  th re e  groups i s  th e  p o te n t ia l  a id  a v a i la b le  
from c h ild re n  who happen to  l i v e  in  th e  p a re n ta l  homes.
The p r o p o r t io n  o f  d is e a s e d  men xdio have t h e i r  housex^rork done
by s e l f  and o th e r s  i s  com parable xd.th t h a t  o f  h e a l th y  men 
a t  60 “ 69 y e a r s ,  b u t in  th e  e ig h th  and n in th  d ecad es th e  
d ise a se d  men do n o t  show any in c r e a s e  i n  p ro p o r t io n s  and to  
t h i s  e x te n t  d i f f e r  frcm th e  h e a l th y  men. T h is  absence  o f 
in c re a s e  i n  p ro p o r tio n s  o f  d is e a s e d  men a s s i s t i n g  i n  th e  
housework xd.th age may be due t o  d ise a se  p re v e n tin g  such men 
p a r t i c i p a t i n g  i n  t h i s  h o u seh o ld  ta s k .  D iseased  xfomen show 
th e  same in c r e a s e  in  th e  p ro p o r t io n s  xiio sh a re  housew ork w ith  
age a s  do th e  h e a lth y  xfomen, and th e  p ro p o r tio n s  a re  r o u ^ l y  
com parable by d e c e n n ia l age p e r io d s .
I n s p e c t io n  o f  T ables 215 and 216 in d ic a te s  t h a t  a  wide 
range o f  r e l a t i v e s  a re  in v o lv e d  in  a s s i s t in g  e ld e r ly  men and 
women xd.th t h e i r  housex^ork. D om estics may be em ployed, b u t 
o therw ise  a id  draxm. from o u tx fith  th e  fam ily  c i r c l e  i s  uncommon.
bUp
THE WASHING OF CLOTHES.
T ab les 217 and 218 show th e  means by xzhich c lo th e s  a re  
x-jashed f o r  men and xgromen i n  h e a l th  and d is e a s e  by  d e c e n n ia l 
age p e r io d s . The g e n e ra l t r e n d s  and sex d i f f e r e n c e s  fo r  
th e  xgashing o f  c lo th e s  r e f l e c t  th o se  reco rded  f o r  housework. 
There a r e ,  how ever, c e r ta in  d iv e rg e n c e s  which a re  a s  fo llo w s .
The number o f  h e a lth y  men who have t h e i r  c lo th e s  washed 
by o th e rs  i s  s i g n i f i c a n t ly  g r e a t e r  in  each d e c e n n ia l  age 
p e rio d  th a n  th e  co rresp o n d in g  number who have t h e i r  housexizork 
done by o th e r s .  In  each age g roup  th e  number o f  h e a l th y  men 
who have t h e i r  c lo th e s  washed by s e l f  and o th e rs  i s  l e s s  th an  
th e  number who have t h e i r  housexfork done by s e l f  and  o th e rs . 
The means by xdiich th e  d is e a s e d  men have t h e i r  o lotiaes xgashed 
a r e  com parable to  th o se  d e sc r ib e d  fo r  h e a l th y  men.
A s tu d y  o f h e a l th y  xfomen shows t h a t  i n  each d e c e n n ia l age 
p e r io d  l e s s  do t h e i r  oxm xgashing o f  c lo th e s  u n a s s is te d  th a n  do 
t h e i r  oxm housework u n a id e d . In  each age group more h e a l th y  
xjomen have th e i r  c lo th e s  x-zashed by s e l f  and o th e rs  th an  have 
t h e i r  housexfork done by s e l f  and o th e rs -  The means by w hich 
th e  d is e a s e d  women have t h e i r  c lo th e s  washed a re  com parable 
t o  th o se  d e sc rib e d  f o r  h e a l th y  xfomen.
SHOPPING.
T a b le s  219 and 220 show th e  means by w hich men and xfomen 
i n  h e a l th  and d ise a s e  o b ta in  t h e i r  shopp ing . The in f lu e n c e  
o f  age i s  a sse ssed  by q u in q u e n n ia l age p e r io d s .
F i f t y - f o u r ,  o r 1 3 .5  p e r c e n t ,  o f 400 h e a l th y  men and 3 1 2 , 
o r 7 7 .2  p e r c e n t ,  o f  404 h e a l th y  women do t h e i r  oxxn shopp ing . 
T h is  h ig h ly  s ig n i f ic a n t  sex  d if fe re n c e  i s  observed  fo r  a l l  
age g ro u p s .
Shopping i s  c a r r i e d  o u t by o th e rs  f o r  327 , or 81 .7  p e r  
c e n t ,  o f  th e  400 h e a l th y  men and fo r  15 , or 3 .7  per c e n t ,  o f  
th e  404 h e a lth y  women. T h is h ig h ly  s i g n i f i c a n t  sex d i f f e r e n c e  
i s  o b se rv ed  fo r  a l l  age g ro u p s.
Shopping i s  perfo rm ed  by s e l f  and o th e r s  fo r  77 , o r 1 9 .1  
p e r  c e n t ,  o f  th e  404 h e a l th y  women and f o r  1 9 , o r 4 .8  p e r c e n t ,  
o f  th e  400 h o a ltliy  men. T h is sex  d i f f e r e n c e  i s  no ted  f o r  a l l  
age g ro u p s.
Tw elve, or 4 .8  p e r  c e n t ,  o f  250 d is e a s e d  men, and 110 , o r 
6 1 .8  p e r  c e n t ,  o f 178 d is e a s e d  xoomen shop u n a s s is te d .  T hus, 
w hile  th e  sex  d i f f e r e n c e  i s  m a in ta in e d , l e s s  d is e a s e d  men th an  
h e a lth y  men and l e s s  d ise a se d  women th an  h e a l th y  xjomen do t h e i r  
own shopp ing , and  t h i s  i s  o b se rv ed  fo r  a l l  age g ro u p s.
Shopping i s  c a r r ie d  ou t by o th e r s  fo r  224, o r  8 9 .6  per 
c e n t ,  o f  th e  250 d ise a se d  men and f o r  29, o r 1 6 .3  p e r  c e n t ,  o f  
th e  178 d is e a s e d  women. Thus d is e a s e d  men and women a re  more 
l ik e ly  to  have o th e r s  shop f o r  them ’than a re  h e a l th y  men and
ou/
women.
Shopping by s e l f  and o th e rs  i s  com parable fo r  the  
d is e a s e d  and h e a lth y  men and th e  d ise a se d  and h e a lth y  women.
T a b le s  221 and 222 show th e  means by w hich men and 
women in  h e a l th  and d is e a s e  have t l i e i r  food  cooked by 
q u in q u e n n ia l age p e r io d s .  The p ro p o r tio n s  o f  men i n  h e a l th  
and d is e a s e  xâio e i t h e r  cook fo r  th em se lv e s , o r a re  a s s i s t e d  
by o th e r s  o r  have t h e i r  cooking  done e n t i r e l y  by o th e rs  a r e  
com parab le  to  th e  d a ta  p re s e n te d  fo r  shopp ing . While xfomen 
show s im i la r  com parisons f o r  shopping and cooldng  th e  s t r e n g th  
o f  a s s o c ia t io n  i s  l e s s  th a n  t h a t  fo r  men. Of 404 h e a lth y  
women 312 do t h e i r  own shopp ing  and 338 h e a l th y  x^omen do t h e i r  
oxm c o o k in g . Thus more h e a l th y  x r^anen cook u n a id ed  th an  shop 
u n a s s i s t e d ,  and tlie  d i f f e r e n c e  i s  s i g n i f i c a n t  (X^ = 5 .32 . 
d f  = 1 . P <  0*05). The same o b se rv a tio n  i s  no ted  fo r  
d is e a s e d  women. Of th e  178 d ise a se d  women 110 do t h e i r  ox-zn 
shopp ing  and 130 do t h e i r  oxgn cooking (X = 5 .1 0 , d f  = 1 .
P <  0 -0 5 ) .
The r e g u la r i t y  xvith which m eals a re  ta k e n  i s  s im ila r  f o r  
men and xfomen in  h e a l th  and d is e a s e . Of th e  650 men i n  th e  
s e r i e s  2 9 , or 4 .5  per c e n t ,  tak e  t h e i r  m eals i r r e g u l a r l y ,  and 
o f  th e  582 xfomen 3 4 , o r  5 .8  p e r c e n t,  ta k e  t h e i r  meals i r r e g u l a r l y .
THE ROLE OF CHILDREN IN THE MINTENANGE OF THE FINANCIAL 
STABILITY OF THEIR PARENTS.
T ables 223 to  226 show th e  number o f men and women in  
h e a l th  and d is e a s e  in  term s o f  r e t i r e m e n t  and w ork , f in a n c ia l  
s t a b i l i t y  and f i n a n c i a l  a id  from c h ild re n  by d e c e n n ia l  age 
p e rio d s . These T ab les a re  p re s e n te d  w ith th e  h e a d in g s  
**r e t i r e d  from x^ork” and " a t  work’*. These two t i t l e s  a re  
s e l f  e x p la n a to ry  f o r  men, b u t f o r  xzomen " a t  work" means a  
Xfoman and /  o r  h e r  husband a re  a t  w ork, v iiile  " r e t i r e d  from 
work** means t h a t  a m arried  woman h a s  a  r e t i r e d  husband  and i s  
n o t  working h e r s e l f ;  t h a t  a  xzidowed woman i s  n o t  worIcing, and 
t h a t  a  s in g le  woman i s  r e t i r e d .
An in d iv id u a l  xd.th an a d eq u a te  income and /  o r c a p i t a l  
does n o t r e q u i r e  f in a n c ia l  a s s i s t a n c e .  N e v e r th e le s s , 6 , or 
8*1 per c e n t ,  o f  74 such h e a l th y  men r e t i r e d  from work and 7 , 
o r 5*9 per c e n t ,  o f  118 such h e a l th y  men a t  work r e c e iv e  money 
r e g u la r ly  from t h e i r  c h ild re n . The t o t a l s  74 and 118 in d ic a te  
th e  number o f  men xfho p o ssess  c h i ld r e n .  There a r e ,  in  a d d it io n ,  
36 h e a lth y  men r e t i r e d  from work and 22 a t  work who a re  c h ild le s s ,  
There i s  no d i s c e r n ib le  p a r e n ta l  age tre n d  i n  t h i s  p ro v is io n  o f 
money by th e  c h i ld r e n .
The in d iv id u a ls  xdio form th e  fo llo x a n g  g roups a re  b a s ic a l ly  
i n  an u n s ta b le  f i n a n c ia l  s t a t e .
There a r e  31 h e a lth y  men xvith incomes xdiich a r e  in adequate
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and w ith  c a p i t a l s  which a re  d im in is h in g . A ll  a re  r e t i r e d  from 
work and a re  w i th in  th e  age ra n g e  70 to  89 y e a r s .  Seven a re  
c h i ld le s s ,  and o f  th e  o th e r  %  who p o ssess  c h i ld r e n  14 , or 58*3 
p e r  c e n t ,  r e c e iv e  money r e g u la r ly  from th e i r  c h i ld r e n .  Hone o f  
th e  men in  t h i s  group a re  i n  f i n a n c i a l  d i f f i c u l t y .  The p e rcen tag e  
v a lu e s  su g g e s t t h a t  w ith  age more c h ild re n  a re  l i k e l y  to  g ive  
f in a n c ia l  su p p o r t  t o  h e a l th y  men w ith  income in a d e q u a te  and 
d im in ish in g  c a p i t a l .
There a r e  60 h e a lth y  men id .th  income in a d e q u a te  and meagre 
o r no c a p i t a l .  F if ty -s e v e n  a r e  r e t i r e d  fro n  work and 3 a re  a t  
work. Of th e  57 \àio a re  r e t i r e d  frcm work one i s  c h i ld le s s  and 
he r e c e iv e s  f i n a n c ia l  a s s i s t a n c e  frcm  a  b ro th e r .  The o th e r 56 
r e t i r e d  from  work and th e  3 a t  work a re  g iven  f i n a n c i a l  a id  by 
t h e i r  c h i ld r e n .  These 60 h e a l th y  men a re  n o t  i n  f in a n c ia l  d i f f i c u l t y ,  
b u t would be so i f  th ey  d id  n o t  o b ta in  money from  r e l a t i v e s .
F i f t y - s i x  h e a lth y  men r e t i r e d  from work and  3 a t  work a re  i n  
f in a n c ia l  d i f f i c u l t y .  S ev en teen  o f  th o se  r e t i r e d  a r e  c h i ld le s s .
Of th e  39 w ith  c h ild re n  and  r e t i r e d  from work 1 6 , o r 41*0 per c e n t ,  
re c e iv e  f i n a n c i a l  a s s i s ta n c e  frcmi t h e i r  c h i ld r e n .  The c h ild re n  o f  
th e  3 men a t  work g ive  no f i n a n c i a l  a id . # e r e  c h ild re n  g ive  no 
f in a n c ia l  a id  to  p a re n ts  i n  t h i s  g roup , th e  u s u a l  re a so n  i s  t h a t  th e  
c h ild re n  c a n n o t a f fo rd  t o  do so . In  only th e  i s o l a t e d  in s ta n c e  i s  
th e  c h i ld  n e g le c t f u l  o f  th e  p a re n t  and s e l f i s h .  When c h ild re n  g iv e  
f i n a n c ia l  a id  t o  t h e i r  p a re n ts  and  f in a n c ia l  d i f f i c u l t y  p e r s i s t s ,  
th e  c h i ld r e n  a lm o st in v a r ia b ly  have p e rso n a l commitments vh ich  do 
n o t  p e rm it o f  adequate  l i b e r a l i t y .
The g roup  ivith an a d eq u a te  income and /  o r  c a p i t a l  i s  
composed o f 126 h e a lth y  women un d er the  head ing  " r e t i r e d  from 
work" and 90 " a t  work". Of th e  126 h e a lth y  women 54 a re  c h i ld l e s s  
and o f th e  72 w ith  c h ild re n  1 1 , or 15*3 p e r c e n t ,  re c e iv e  f i n a n c i a l  
a s s is ta n c e  from  t h e i r  c h i ld r e n .  Of th e  90 h e a l th y  women 16 a re  
c h i ld le s s  and o f  th e  74 w ith  c h i ld r e n  4 , or 5*4 p e r  c e n t ,  r e c e iv e  
money from t h e i r  c h ild re n . W ith in c re a s e  i n  p a r e n ta l  age t i e r e  
may be an in c r e a s e  in  th e  p ro p o r t io n  o f  c h i ld re n  who g ive  f i n a n c i a l  
a s s is ta n c e  t o  h e a lth y  women \d .th  an  adequate incom e and /  o r c a p i t a l .  
VJhile th e  num bers a re  sm a ll i n  t h i s  s e r ie s  th e  p ro p o r t io n  o f  c h i ld r e n  
%dio g ive  money to  such p a re n ts  in c re a s e s  from 1 2 .9  per cen t a t  60 °  69
y e a rs  to  22*2 p e r  c en t a t  80 -  89 y e a rs .
There a re  31 h e a lth y  women w ith  incomes w hich a re  in ad eq u a te
and w ith c a p i t a l s  lA ich  a re  d im in ish in g . A ll  a r e  w ith in  th e  group
" r e t i r e d  from  w ork". Ten a re  c h i l d l e s s ,  and o f  th e  o th e r  21 idio 
p o ssess  c h i ld r e n  13 , or 6 1 .9  p e r  c e n t ,  re c e iv e  money r e g u la r ly  from 
t h e i r  c h ild re n . Hone of th e  31 h e a l th y  women idio form  t h i s  group 
a r e  in  f i n a n c ia l  d i f f i c u l t y .  The in c id e n c e  o f su p p o r t  p rovided  
f in a n c ia l ly  by c h i ld r e n  shows no s p e c i f i c  tre n d  w ith  p a r e n ta l  age.
There a re  89 h e a lth y  women w ith  income in a d e q u a te  and meagre o r 
no c a p i ta l .  A l l  a re  id .th in  th e  g roup  " r e t i r e d  from  w ork", and th e  
87 idio p o sse ss  c h i ld r e n  re c e iv e  a d eq u a te  f in a n c ia l  a id  from th ese  
c h ild re n .
S ix ty - s ix  h e a l th y  women n o te d  under th e  h ead in g  " r e t i r e d  from
work" and two " a t  work" a re  i n  f i n a n c i a l  d i f f i c u l t y .  N ineteen  
o f  th e  r e t i r e d  g roup  and one o f  th o s e  a t  work a re  c h i l d l e s s .  Of 
th e  47 w ith  c h i ld r e n  in  th e  r e t i r e d  group I4 ? o r 2 9 .8  p e r c e n t , 
r e c e iv e  f i n a n c ia l  a id  from t h e i r  c h i ld r e n .  The one woman w ith  
c h i ld r e n  in  th e  " a t  work" group re c e iv e s  no such a id .
The d a ta  fo r  th e  d is e a s e d  men and women fo llo w  b a s ic a l ly  
th e  t r e n d s  d e sc rib e d  above f o r  th e  h e a lth y  men and women. T here 
a r e ,  how ever, c e r ta in  d iv e rg e n c e s  o f  i n t e r e s t .
Of th e  193 r e t i r e d  h e a l th y  men and 125 r e t i r e d  d ise a s e d  men 
v jith  c h i ld r e n  92 and 48 r e s p e c t iv e ly  r e c e iv e  f in a n c ia l  a id  from  
t h e i r  c h i ld r e n .  The p ro p o r t io n s  o f h e a l th y  and d ise a se d  men 
r e t i r e d  from work vho a r e  g iv en  f in a n c ia l  a s s i s t a n c e  by t h e i r  
c h i ld r e n  do n o t d i f f e r  s i g n i f i c a n t l y  (X^ = 2 .6 2 . d f  = 1. P >  0*10). 
Of th e  227 h e a lth y  women and  87 d ise a se d  women " r e t i r e d  from work" 
and w ith  c h ild re n  125 and 64 r e s p e c t iv e ly  r e c e iv e  f in a n c ia l  a id  
from  t h e i r  c h ild re n . The p ro p o rtio n s  o f  th e s e  h e a lth y  and d ise a se d  
women " r e t i r e d  from work" who a re  g iv en  f i n a n c ia l  a s s i s t a n c e  by 
t h e i r  c h ild re n  d i f f e r  s i g n i f i c a n t ly  (X^ = 8 .93- d f  = 1. P <  0*01). 
More d ise a se d  women and l e s s  h e a lth y  women th an  expec ted  a r e  g iven 
f i n a n c i a l  a s s is ta n c e  by t h e i r  c h ild re n .
R e la tiv e ly  few men and women un d er th e  heading  " a t  work" re c e iv e  
money from t h e i r  c h i ld r e n .  lAen combined th ese  men and women t o t a l  
305 o f  whom 199 a re  h e a l th y  and 106 have d is e a s e . The r e s p e c t iv e  
num bers g iven  f i n a n c i a l  a id  by t h e i r  c h i ld r e n  a re  I 4 and 5 . There 
i s  no s ig n i f ic a n t  d i f f e r e n c e  between th e  p ro p o r tio n s  r e c e iv in g  money 
from  t h e i r  c h ild re n  (X^ = O.64. d f  = 1 . P >  0 . 30) .
à  s a l i e n t  f e a tu r e  i n  t h i s  study  o f  men and women idio 
p o s s e s s  c h ild re n  i s  t h a t  th e  f in a n c ia l  a id  g iven  by c h i ld r e n  
t o  t h e i r  p a re n ts  i s  d i r e c te d  to  th o se  who a re  r e t i r e d  from
work w hether th ey  a r e  i n  h e a l th  o r have d is e a s e .  Of 6 l9
h e a l th y  men and women id .th  c h ild re n  420 a re  r e t i r e d  from work 
and  199 a re  a t  work. The r e s p e c t iv e  num bers given f i n a n c i a l  
a id  by  t h e i r  c h ild re n  a re  217 and 14-. The d if fe re n c e  betw een 
th e  p ro p o r tio n s  i s  h ig h ly  s ig n i f ic a n t  (X^ = 115.15. d f  = 1 ,
P <  O 'O l). The same h ig h ly  s i g n i f i c a n t  d if f e re n c e  betw een 
th e  p ro p o r tio n s  i s  o b se rv ed  fo r  th e  318 d is e a s e d  men and women 
w ith  c h ild re n  (X^ = 7 0 .2 8 . d f  = 1. P <  0*01).
Of th e  193 h e a l th y  men and 227 h e a l th y  women w ith  c h i ld r e n  
and  xéio a re  r e t i r e d  from  work 92 and 125 r e s p e c t iv e ly  r e c e iv e  
f i n a n c i a l  a s s is ta n c e  from  t h e i r  c h i ld r e n .  There i s  no s i g n i f i c a n t  
d i f f e r e n c e  between th e  p ro p o r tio n s  r e c e iv in g  f in a n c ia l  a id  from 
t h e i r  c h ild re n  (X^ -  2 .2 6 . d f  “  1, P >  0*10). On th e  o th e r
h a n d , o f th e  125 d is e a s e d  men and 87 d is e a s e d  women w ith  c h i ld r e n  
and  r e t i r e d  from work 48 and 64 re c e iv e  f i n a n c ia l  a id  from t h e i r  
c h i ld r e n .  The d i f f e r e n c e  between th e  p ro p o r tio n s  o f d is e a s e d  
men and d ise ased  women re c e iv in g  f i n a n c i a l  a id  from t h e i r  c h i ld re n  
i s  h ig h ly  s ig n i f i c a n t  (X^ -  35 .34 . d f  = 1 , P <  0*01). More 
o f th e  d is e a s e d  women and l e s s  o f th e  d is e a s e d  men re c e iv e  f i n a n c i a l  
a s s i s t a n c e  from t h e i r  c h i ld r e n  than  e x p ec te d .
A com parison o f th e  937 men and women w ith  c h ild re n  and th e  
295 men and women who a re  c h i ld le s s  shows no marked d i f f e r e n c e  by 
age o r s o c i a l  c la s s .  Of th e  937 men and women id-th c h i ld r e n  141,
o r 15 .0  p e r c e n t ,  and o f th e  295 men and women who a re  c h i ld le s s  
6 2 , o r 21 .0  p e r  c e n t ,  a re  in  f i n a n c i a l  d i f f i c u l t y .  The p ro p o rtio n  
o f  c h i ld le s s  i n  f in a n c ia l  d i f f i c u l t y  i s  s i g n i f i c a n t l y  g re a te r  th an  
th e  p ro p o r tio n  o f  th o se  who have c h ild re n  (X^ = 5 .8 1 . d f  = 1.
P > 0*01). I f  fo r  t h e o r e t i c a l  re a s o n s  i t  i s  assum ed t h a t  th e  
937 men and women id.tli c h ild re n  had  no r e c ip ie n t s  o f  f in a n c ia l  a id  
from t h e i r  c h i ld r e n  then  a  c o m p le te ly  d i f f e r e n t  s i t u a t i o n  would 
p re s e n t i t s e l f .  The 937 men and women w ith c h i ld r e n  would have 
3 6 9 , or 3 9 .4  p e r  c e n t ,  i n  f i n a n c i a l  d i f f i c u l t y .  The c h i ld le s s  
would th en  a p p e a r  a s  th e  more se c u re  f in a n c ia l  g ro u p . I  am u n ab le  
t o  f in d  fo r  th e  c h i ld le s s  an e q u iv a le n t  to  th e  c o n tin u o u s  f in a n c ia l  
a s s is ta n c e  g iv e n  t o  p a re n ts  by so many c h ild re n . I  cannot b e lie v e  
t h a t  the  c h i l d l e s s  a re  more S p a r ta n  in  t h e i r  e x is te n c e  th an  those  
w ith  c h i ld r e n ,  and consequen tly  r e q u i r e  l e s s  money t o  l i v e .  I t  . 
i s  tem pting  to  su g g e s t t h a t  th o se  who a re  c h i ld l e s s  a re  b e t t e r  
p laced  t o  p re p a re  f in a n c ia l ly  f o r  t h e i r  o ld  age th a n  th o se  who have 
c h ild re n . The a b i l i t y  o f  p a re n ts  t o  accum ulate c a p i t a l  may be 
m arkedly r e s t r i c t e d  because o f th e  a d d it io n a l  e x p e n d itu re  re q u ire d  
to  r e a r  a  fa m ily . I f  t h i s  t h e o r i s in g  be even p a r t l y  c o r r e c t  th e r e  
i s  im m ediate ly  a  s tro n g  m oral o b l ig a t io n  on c h i ld r e n  to  p ro te c t  
t h e i r  aged p a r e n ts  from f i n a n c ia l  in s e c u r i ty .  The d a ta  in d ic a te  
t h a t  many c h i ld r e n  w i l l in g ly  a c c e p t  t h i s  o b l ig a t io n .
INTERESTS MD HOBBIES.
Table 227 shows the number and percentage of men and women in 
health and disease with reference to their interests and hobbies.
Religion.
Of the 400 healtJymen and 250 diseased men 221 and 163 
respectively possess religious awareness. The difference between 
the expected and observed values is  highly significant (X^  = 6.29, 
df = 1, P < 0*02). More diseased and less healthy men than 
expected have an in te rest in religion. Of the 4Û4 healthy women 
and 178 diseased women 336 and 149 respectively possess religious 
awareness. Thus far more women than men are interested in religion, 
and the proportions of healthy and diseased women ivith religious 
awareness are comparable a t over 80 per cent.
Television.
Of the 400 healthy men and 250 diseased men 183 and 147 respectively 
like television. The difference between the expected and observed 
values is  highly significant (X^  = 10.50, df = 1. P < 0*01). There 
are more diseased and less healthy men than expected idio like television. 
Of the 404 healthy women and 178 diseased ivomen l67 and 68 respectively 
like television, and these proportions are comparable for healthy and 
diseased i^ pomen. More men than women are interested in television.
Of the 400 healthy men and 250 diseased men 9 2  and 45 respectively
take part in community l i f e .  The difference between the expected and 
observed values is  not significant = 2.31. df “ 1. p > 0*10).
Of the 4-04 healthy women and 178 diseased women 240 and 77 respectively 
take part in community life . The difference between the expected 
and observed values is  h i^ ly  significant (X^  = 13.05. df = 1, P 0*01)
More healthy and less diseased women take part in community life  than 
expected. Compared with men a significantly greater proportion of 
women are interested in community l i fe .
Of the 400 healthy men and 250 diseased men 157 and 119 respectively 
read books. The difference between the expected and observed values 
is  significant (X^  = 4*35. df = 1. P > 0*02), More diseased and 
less healthy men read books than expected. Of the 404 healthy women 
and 178 diseased women 86 and 36 respectively read books, and the 
difference between these proportions is  not significant. Compared m th 
women a significantly greater proportion of men are interested in books.
Wireless.
Of the 400 healthy men and 250 diseased men 84 and 66 respectively 
like the wireless. These proportions are comparable. Of the 404 
healthy women and 178 diseased women 113 and 64 respectively are 
interested in the wireless, and the difference between the expected 
and observed values is  significant (X^  ” 3*75. df = 1. P 0*05).
More diseased and less healthy women than expected like the wireless, 
and a greater proportion of women than men are interested in the wireless.
Walks,
Of the 400 healthy men and 250 diseased men 207 and 102 
respectively like ivalks. The difference between the expected and 
observed values is  highly significant (X^  = 21.26. df = 1. P < 0*01). 
More healthy and less diseased men than expected are interested in 
walkso Of the 404 healthy women and 178 diseased women 39 and 9 
respectively are interested in i-jallcs, and the difference between 
the proportions is  not significant (X^  = 3.48. df = 1. P >0*05), 
though the trend is  the same as for men, A significantly greater 
proportion of men as compared with women are interested in i-jalks.
Cards.
Of the 400 healthy men and 250 diseased men I I6 and 70 respectively 
are interested in card games, and the difference between the proportions 
is  not significant. Of the 404 healthy women and 178 diseased women 
31 and 23 respectively play card games, and the difference between 
the expected and observed values is  significant (X^  = 4*06. df = 1.
P 0*02). More diseased and less healthy women than expected are 
interested in cards. A significantly greater proportion of men as 
compared with women play card games.
Cinema or theatre.
In health and disease the proportions of men and women who are 
interested in  the cinema or theatre are comparable. Almost one-fifth 
of a l l  individuals like the cinema or theatre.
Gardening.
The proportions clearly indicate that gardening is  an 
activ ity  interest of far more healthy men and women than 
diseased men and women, and that a much greater proportion 
of men than women are interested in gardening.
Music .
Of the 400 healthy men and 250 diseased men 49 and 38 
respectively are interested in music. The difference between 
the proportions is  not significant (X^  = 1.13. df = 1. P >  0 * 2 0 )
Of the 404 healthy women and 178 diseased women SO and 43
respectively are interested in music. The difference between 
the proportions is  not significant (X^  = 1.41* df == 1. P >0*20)
Of the 650 men and 582 women 87 and 123 respectively like
music. The difference beti-jeen the expected and observed 
values is  highly significant (X^  = 13.04. df ~ 1. P < 0*01). 
More women and less men than expected are interested in music..
bowls <
The playing or watching of bowls is  an interest of 93, or 
23 per cent, of 400 healthy men; 27, or 11 par cent, of 250 
diseased men; 54, or 13 per cent, of 404 healthy women, and of 
8, or 4 per cent, of 178 diseased women. Thus more healthy 
men than diseased men, more healthy women than diseased women, 
and more men than women are interested in the playing or watching 
of bowls.
Football.
An in terest in football is  observed for men but not for 
women. Of the 400 healthy men and 250 diseased men 135 and 54 
respectively are interested in football. The difference betx-jeen 
the expected and observed values is  highly significant (X^  = 11.02, 
df = 1. P "4 O' 01). There are more healthy and less diseased 
men than expected interested in football.
Dominoes, draughts.
An in terest in dominoes or draughts is  noted for men but 
not for xmmen. Of the 400 healthy men and 250 diseased men 44 
and 26 respectively play dominoes or draughts. The proportions 
by health and disease do not d iffe r significantly.
An in terest in knitting , embroidery, etc. is  observed for 
women but not for men. Of the 404 healthy women and 178 diseased 
women 63 and 26 respectively are interested in Imitting, enbroidery, 
etc. The proportions by heabfch and disease do not differ significantly.
Golf.
Golf is  played by 20, or 5 per cent, of the 400 healthy men;
3, or 1 per cent, of the 250 diseased men; 7, or 2 per cent, of 
the 404 healthy women, but by none of the diseased won en.
Politics.
An in te rest in politics is  shown by 11, or 3 per cent, of 
the 400 healthy men; 8, or 3 per cent, of the 250 diseased men;
3, or 0,7 per cent, of the 404 healthy women, and by 1, or 0.6 
per cent, of the 173 diseased women. Thus a negligible proportion 
of the men and x^ omen are interested in politics.
Rarer in terests  are photography, painting in oils or xmter 
colours and line dravring, the study of antiques and works of a rt, 
xfoodwork, watch-repairing, f irs t-a id  work, fishing, x^ood-carxring, 
cross-xjord puzzles, ornithology, car or bus runs and dancing.
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WORK AND RETIREMENT.
This study of the influences of work and retirement on the 
health of older men is  based on the 650 men aged 60 to 89 years.
Of these 650 men 127 are in the age group 60 to 64 years. Thus 
there are 523 men aged 65 years and more. Of these 523 men 157 
had retired voluntarily; 94 had re tired  because of ill-h ea lth ;
147 were compulsorily retired by the ir employers, and 125 were 
employed at the time of examination.
Reasons for voluntary retirement.
Within the age range 65 to 89 years 157 men stated that they 
retired  voluntarily. An uncritical acceptance of such statements 
gives a wrong impression of the proportion of men who re tire  in a 
really  voluntary manner. I define voluntary retirement as the 
relinquishment of employment by an individual entirely on his ovm  
in itia tiv e  and free from any form of duress. This criterion of 
voluntary retirement is  fu lfilled  by 76, or 48.4 per cent, of the 
157 men who stated that they retired  voluntarily. The other 81 
men who retired in a so-called voluntary way did so for three 
fundamental reasons which \ je v e  maladjustment between work and worker, 
the compelling demand of adverse home circumstances, and the 
acceptance of the misguided advice of relatives, with the acceptance 
of advice being subsequently regretted.
The detailed reasons for the retirement of the 157 men xAo 
considered they had retired voluntarily are as follows: -
b2 i
Reason for retirem ent Number Percentage
Purely voluntary 76 48*4
Work heavy and beyond the physical 54 34*4
capacity of the individual
The mental strain  of the work 7 4.5
Advised by relative to re tire  -  advice 6 3.8
subsequently regretted
Retired to nurse invalid relative in 4 2.5
the home
The xforking environment was too cold 3 1,9
The worldng environment -  fumes 1 0.6
Retired because wife died 1 0,6
Retired because employer died and could 1 0,6
not work with any other employer
Retired to give wife company in the home 1 0.6
Tired serving the public 1 0,6
The distance to work was too far 2 1.3
Thus approximately 40 per cent of the 157 men who retired 
voluntarily did so because of an adverse worldng environment.
Some would have continued longer in employment had the working 
conditions been congenial. I t  is  obvious that much could be 
done for such men in terms of job analysis and placement. When 
men struggle in varying degree to meet the unchanging demands of 
work though their physical and possibly their mental resources 
are declining witli age, there is  the implication tha t either the 
industrial social system is  significantly apathetic concerning
the needs of the older worker or there is  no answer to the 
problem. The fact that retirement may be due to social 
complexities which originate out with the working environment 
indicates that pre-retirement guidance by experienced and 
sympathetic advisers is  desirable.
Retirement through ill-health  or accident.
Within the age range 65 to  89 years 94 men retired  because 
of iU-health or accident. At the time of their retirement 31 
men had disease of the cardiovascular system, 17 had disease of 
the respiratory system, xhile 14 had experienced accidents. I t  
is  not possible to give the precise number \&io were subsequently 
f i t  for work through the remission of their disease. I t  
i s ,  hoxjever, certain that some would have worked once more i f  they 
had found suitable employment. Of the 14 accidents 11 were of 
industrial origin and 3 occurred outwith the working environment. 
These accidents resulted in  in ju ries  to the hands, lower limbs, 
chest, eyes or head.
Over the age of 64 years there are 398 men re tired  and of 
this number 49 retired  witliin the age range 49 to 64 years, 223 
within the age group 65 -  69 years, and 126 at over 69 years. 
Ill-health or accident caused the retirement of 38, or 77.5 per 
cent, of the 49 men xdxo retired  before the age of 65 years; 43> 
or 19.3 per cent, of the 223 men tho retired a t 65 -  69 years, 
and 13, or 10.3 per cent, of the 126 men \ho re tired  over the age 
of 69 years. Thus ill-h e a lth  or accident as a cause of retirement
diminishes significantly with age. Ill-health is  the 
principle reason for retirement before the age of 65 years.
This finding supports the belief of MacPhail and Ferguson
(1955) that d isab ility  becomes increasingly important as a 
cause of unemployment in older age-groups.
Compulsory retirement.
Compulsory retirement a t a fixed age lim it or by being 
paid off a t any age ended tlie xforking lives of 147 men.
Of the 523 men over the age of 64 years 41 > or 7*8 per 
cent, considered compulsory retirement was a good thing 
provided the event was associated xfith a pension; 460, or 
88*0 per cent, believed i t  was harmful to the health of 
older men, and 22, or 4*2 per cent, had no opinion* Clearly 
older men are of the opinion that compulsory retirement is  
a social evil.
Change of occupation.
I present no data on th is aspect of the subject. The 
matter was considered by myself and Dr, Ferguson Anderson 
in a paper published in 1956. We were of the opinion that 
basic research is  necessary to c la rify  the most appropriate 
means by xdiich mobility of labour in older years might be 
obtained. The object being to maintain the individual’s 
health in the most satisfactory sta te  possible and a t the 
same time benefit society. In th is  context the observation of
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Welford (1953) is  important. He suggested that older men can 
be successfully placed in work vhieh requires care and accuracy 
rather than speed.
Men aged 60 to 64 years.
Within the age group 60 to 64 years there are 127 men. Of 
these 127 men S had retired because of ill-health , xiihile one had 
done so voluntarily. One hundred and eighteen were in  employment.
Of the 127 men aged 60 to 64 years 15? or 11.8 per cent, 
considered compulsory retirement was a good thing; 87, or 68.5 
per cent, believed i t  was harmful to the health of older men, xdiile 
25, or 19.7 per cent, had no opinion. These proportions differ 
significantly from those observed for the men 65 years and more 
(%2 = 40. 21, df = 2. V <  0*01). Under 65 years there are 
more xdio consider compulsory retirement good, less xdio consider 
compulsory retirement bad, and more with no opinion than expected. 
Over 64 years there are somexdiat less xfho consider compulsory 
retirement good, more who regard compulsory retirement as bad, 
and less xfith no opinion than expected. I t  is  obvious that the 
practical experience of retirement a lte rs  radically the opinion of 
men concerning the nature of compulsory retirement.
Of the 118 men aged 60 to 64 years and in employment 21, or 
17.8 per cent, had given serious consideration to the methods by 
which they might counter the problems of retirement. The other 
97 men either contemplated working on as long as possible or had 
attempted to dismiss an unpleasant subject from the ir minds.
At a Civil Defence Study Course I had the privilege of 
listening to an address by Professor T. Ferguson Rodger on 
the "Psychology of Disaster". The Professor indicated that 
a community reasonably informed of the nature and potential of 
a possible catastrophe would be more able mentally to meet the 
situation should i t  occur than a community not so enlightened.
I t  seems to me that there is  a parallel here in the consideration 
of retirement. For many men enforced retirement may be regarded 
theoretically as v irtually  a disaster. I t  is  reasonable to 
assume that such a social catastrophe w ill have less adverse 
efects on the minds of men xdio have taken part in pre-retirement 
counselling programmes.
Health of workers.
At the time of examination 243 men over 59 years of age vmre 
in employment. Of these 243 men 77, or 42.5 per cent, of 181 in 
the seventh decade; 17, or 29*8 per cent, of 57 in the eighth 
decade, and 3? or 60.0 per cent, of 5 in the ninth decade had 
disease. The diseases were as follows : -
Number
Hypertension ivith symptoms 24
Chronic bronchitis 24
Previous coronary thrombosis 11
Valvular heart disease 8
Iron deficiency anaemia 6
Number
Malignant disease 4
Duodenal ulcer 4
Intermittent claudication 4
Angina pectoris 3
Pulmonary tuberculosis 3
S ilicosis 2
Diabetes mellitus 2
Complete heart block 1
Thrombosis of popliteal artery 1
Total 97
I t  is  evident that the fact tha t an older man is  in employment
does not imply that he is  thereby in good health.
Social adjustment .
I attempted to classify the social adjustment of the 6$0 men 
under consideration by foUoiving the concept outlined by Havi^urst
(1956). Accordingly the men are grouped by interaction with persons, 
the range and variety of activity and interests, and the quality and 
variety of in te llec tual and emotional activity. Each group forms 
three sub-groups in terms of high, medium and low ratings. I can 
do no better than quote the c rite ria  laid down by Havighurst (1956).
1. Interaction x-dth persons.
(a) High rating.
"A considerable number and variety of interactions m th persons
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in  various social roles. Interaction with people in most of 
the role-areas, including work, leisure, citizen.
In addition, talce account of the complexity of relations 
with persons. For instance, i f  the re la tion  varies from one 
of authority to one of equality to one of dependence, th is means 
greater complexity. On the other hand, i f  the relation is  a 
stereotyped one, no matter xfhat the role-area, this means lesser 
complexity. For example, the man who must alx-jays be the organiser, 
in a l l  the groups in which he moves, is  rated down, as against a 
man who is  the organiser of one group, but a supporter of the 
leadership in another group, and something of a critic  of the 
status quo in another group. "
(b) Medium.
"Interacts x-dth an average number of persons in such areas 
as parent, spouse, church, work, clubs, friends. The interaction 
shox^ fs some, but not much variety of quality."
(c) Low.
"Has l i t t l e  or no interaction mth persons. I f  there is  an 
average amount of interaction, the quality of i t  is  stereotyped."
2. Range and variety of activ ities and in terests .
(a) High.
"A considerable number of ac tiv ities  and in te res ts , both present 
and past, in  a number of role-areas. For a high score, the areas of
leisure, citizenship, work, and home-making should be x-fell-developed. 
Contrast in activity  makes for a high score. For example, a person 
who hunts big game, attends the symphony, and is  a leader in the 
World Federalists gets a higher rating than one who is  active in 
a variety of sports. For a hi^i rating , the activity must have 
a variety of aspects to i t .  "
"For a high rating , there should be a variety of ac tiv ities  
in  the past, such as travel, h i^ e r  education, variety of work 
experience with a number of people",
(b) Medium.
"Has an average number of ac tiv itie s  and interests. May be 
limited to two or three role-areas, such as leisure but not clubs, 
friends but not citizenship. Average amount of variety of 
experience in the past. Tends to operate pretty much on the 
same level in various activ ities."
(c) Low.
"Very few in terests  or activ ities. Experience in the past 
limited to one or two jobs, l i t t l e  education, no travel, early 
marriage. If  there are a number of ac tiv ities  or in te res ts , score 
may be reduced by stereotyped behaviour in these ac tiv itie s ."
3. Imaginative complexity.
(a) High.
"Enjoys a variety of activ ities which do not involve face-to-face 
relations xdth people or physical ac tiv ity . For example, reading.
listening to music, collections of various IdLnds, writing, 
inventing. Variety makes for a higher rating. For instance, 
lild.ng a variety of music, or reading in several areas. Evidence 
of emotional discrimination makes for a high rating -  such as 
marked enjoyment of some kinds of literature xdth d istaste for 
other Idnds.
Has plans for the future - such as a plan for retirement, 
or a series of projects laid out for the next fexf years, or plans 
for travel and holiday."
(b) Medium.
"Does at le ast several things by himself, such as reading, 
writing, listening to music. Speaks with enjoyment of at least 
one imaginative activ ity  or in te rest. Has given thought to 
plans for the future i f  only for the coming vacation."
(c) Low,
"Little or no sign of in te llec tual activity or interest. 
Conversation shows l i t t l e  or no signs of reflection about his life . 
Tends to respond entirely to outer stimulation. Would not know 
xAat to do i f  h is day was not organised for him by the demands 
of job, family, and institu tion."
The above c rite ria  of Havighurst (1956) are progressively more 
d ifficu lt to apply as age advances. Consequently I have doubtless 
committed errors in the rating placements* There is  a need for
special rating c rite ria  vhich take account of advancing years in 
the aged. Nevertheless, the rating  values xfhich are presented are 
of interest. The 650 men have the following rating values for 
interaction xdth persons, range and variety of ac tiv itie s  and 
in terests, and imaginative complexity. High ratings are noted in 
38, or 5.8 per cent; 53? or 8.1 per cent, and 28, or 4.3 per cent, 
respectively. Medium ratings are observed in 397, or 61,1 per 
cent; 363? or 55.9 per cent, and 333? or 51.2 per cent, respectively. 
Low ratings are recorded in 215? or 33.1 per cent; 234, or 36.0 
per cent, and 289, or 44.5 per cent, respectively. There are 
significant differences between the expected and observed values 
xdaen the numbers are contrasted by groups and ratings (X^  = 25.59. 
df = 4* P O'Ol). The number of men with high ratings is  as 
expected for interaction xdth persons, more than expected for the 
range and variety of activ ities and in terests, and less than expected 
for imaginative complexity. The number of men with medium ratings 
is  more than expected for interaction with persons, as expected for 
the range and variety of ac tiv itie s  and in terests, and less than 
expected for imaginative complexity. The number of men xdth low
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ratings is  less than expected for interaction with persons, less 
than expected for the range and variety of ac tiv itie s  and in terests, 
and more than expected for imaginative complexity. The salient 
features are the large proportion of men with loxf ratings, particularly 
for imaginative complexity, and the paucity of high ratings. The 
data indicate that there is  considerable scope for improvement in the 
way the men in this series lead their lives. This is  another pointer
to  the necessity for the adequate provision of pre- and post-retirement 
services for the aged.
DISCUSSION,
The modern industrial society may be regarded as being in part 
a r t i f ic ia l ,  detrimental to  the mental health of individuals through 
i t s  complexity, and liable to be harmful to physical health. Older 
man is  rendered mentally insecure by external forces over lAich he 
has l i t t l e  or no control. The mind of man through childhood, 
adolescence and maturity is  coerced by society to accept the working 
habits decreed by custom. The same mind in older years is  exposed 
to the threat of i t s  habituated functioning being suddenly gillotined 
by a remorseless society, A society vhich does not appear to 
comprehend the mental trauma and shock vÆiich may be associated with 
retirement. My thoughts on the subject are paralleled by those of 
Anderson (1959). He notes that the individual is  expected to become 
a producer and live in a work-oriented and money-oriented environment, 
and to remain a responsible citizen un til approximately 65 years. Then 
he is  suddenly released from the work- and money-oriented demands of 
adult life  to which he has become habituated, and is  expected on his 
own in itia tive to develop other activ ity  patterns. Society renders 
h is problems of adjustment more d ifficu lt by removing many of the 
primary and secondary motivations that have carried him along.
I t  is  a harsh, negative and barren philosophy which postulates 
that, since society cannot provide work for a l l  men throughout their
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effective working lives, older men must re tire  to provide jobs 
for those who are young. Those who believe in th is  concept are 
either ruthless or facile, and blur the issue with emotion by 
reminding us that the young have their children to rear. No 
matter tdiat retirement policy is  supported by society I am sure 
the growth and health of children xd.ll remain unaffected. The 
xmbiased observer clearly detects an inherent antagonism on the 
part of society against the older worker and even old people.
The problems of the aged in industria l societies may be more 
easily understood from a minority group aspect. My contentions 
are supported by Barron (1953) i f  his essay is  valid. He suggests 
that the aged meet many of the c rite ria  of a minority as defined 
in sociologie theory of raajority-minority group interaction. In 
the out-group they are looked upon as a threat to the pox^r structure. 
The aged are subject to prejudiced attitudes. Stereotypes and 
rationalisations for discrimination by younger adults assume the 
same properties as they do in  ethnic inter group relations. In 
addition, legislation is  enacted in behalf of the aged which paralle ls 
that for the protection of ethnic groups.
Society xd.ll require to decide xdiich is  the more ethical practice 
when, particularly in times of trade recession, there are less jobs 
than the number of men xfho seek Xfork. Should the nxmber of working 
men to available jobs be equated by forced retirement of older workers 
or should the unemployment be spread evenly over a l l  age ranges? Is 
i t  reasonable to load the incidence of emotional disturbance associated
with unemployment on the older workers? Is i t  right that 
unemployment should masquerade as retirement? The d ifficu lties 
of older workers are related to the misconceived beliefs of 
society concerning their needs and the effects on the mind and 
body of the aging process. This i s  substantiated by Tuckman 
and Lorge (1953) who are of the opinion that chronologic age as 
a criterion  of aging must be abandoned and more adequate objective 
c r ite r ia  developed i f  the erroneous notions and stereotypes about 
old people and the older xforker are to be broken down. Furthermore, 
Breslow (1954) finds tha t the well-lmown deterioration of socio- 
-economic status in the la te r decades of l i fe  contributes to the 
burden of chronic illn e ss , and Lipman (I96l) is  certain that 
retirement of the male represents a major c ris is  in mental adjustment. 
Like divorce, or the advent of children, i t  demands a new set of 
role conceptions. Retirement means that the role of xjage earner 
is  xd.thdrawn. The re tired  worker is  isolated from the occupational 
system and this is  often a shock with grave effects upon h is entire 
l i f e  pattern,
While I have laboured the principle of the r i ^ t  of the older 
worker to employment, i t  would be false to assume that voluntary 
retirement for a l l  men xfould necessarily be in their best in terests.
A part of industrial work is  unnatural, onerous, devoid of recompense 
apart from money, and can be injurious to physical and mental health, 
Murrell (1959) notes among other things that some of the ill-h ea lth  
suffered by the elderly could be traced back to bad machine design.
Thus where working conditions are detrimental to health premature 
retirement is  perhaps desirable. Since i t  is  d iff ic u lt for 
older men to find new employment, their retirement may require 
to  be compulsory. I t  i s  preferable that the process of 
relinquishing employment should be gradual throu^ transference 
to a less demanding position in  another work situation.
The phenomenon of retirement cannot be discussed c r itic a lly  
unless the variety of meanings idiich work has for man is  understood. 
From the sixteenth  century philosophers and social theorists have 
tended to view work with favour and to consider i t  more positively. 
Work has been allied to progress, lAile Adam Smith regarded i t  as 
the salient influence in the success or failure of c iv ilisation .
Kant wholly approved of work, xdiile other German thinkers raised 
work to  the status of almost a privilege. Fourier, the French 
social theorist, envisaged men in the ideal society running with 
eagerness and happiness to work. Retirement is  the negation of 
such concepts and is  the equivalent of a penal sentence. Havighurst 
and Shanas (1953) define the meaning of work for contemporary man 
as a way of earning a liv ing, a duty and a righ t, and less clearly 
and universally, a privilege.
Dependent upon i t s  character the variety of meanings assigned 
to work by individuals may vary radically from the vocation with 
i t s  mental rewards and stimulation through the nuances of feeling 
and emotion to the in te llec tual poverty of mundane occupations. 
Friedmann and Havighurst (1954) found tha t, in general, the meaning
of work as a source of self-respect, of interesting purposeful 
activity, and of a service to others increases with the sld.ll 
and educational level of the occupation . The evolution of 
modern industrial processes has produced many jobs which are 
mentally unrewarding and from which the worker derives l i t t l e  
apart from money. The superficial observer might well be 
excused i f  he assumes tha t men in such occupations must yearn 
for retirement. Unfortunately this is  not the case for reasons 
which are complex, Man may be considered as a creature of habit. 
Consequently i t  is  hard to brealc the inclination to work even 
when financial security is  assured. This is  particularly so 
when inner resources are inadequate to counter change. Further 
reasons against contented retirement may exist idien work is  
vocational in character. In this context men tend to become
engrossed in work which is  of in terest and is  mentally satisfying 
to  the neglect of leisure pursuits. Thus men in a l l  occupational 
classes are exposed to the frustration of retirement, and they 
may feel acutely the emptiness and uselessness of their existence. 
One of the most c ritica l phases in  the life  of man is  the period 
of months or years immediately following retirement during xdiich, 
by a process of t r i a l  and error, adjustment to an altered way of 
takes place. For some men th is  adjustment is  unstable and is  
liable to disintegrate under the stress of adverse environmental 
occurrences.
The modern economic system does not guarantee to provide 
employment for a l l  v h o  desire to work. I t  i s ,  therefore, a 
ccmimon occurrence to see frustrated unemployed older workers 
seeking work and those Wio, having given up the struggle, are 
unhappily resigned to retirement. Even for those fortunate 
enough to find work there are further couplications such as 
loss of occupational status. Such adverse situations are 
damaging to self-esteem and to the pocket, and represent a 
misuse of skilled experience on the part of society. Untimely 
retirement does nothing to remedy the vraste of potential real 
income and wealth which results from the under-employment of 
productive resources.
I have laboured the need to maintain older men in  employment 
because so many are adversely affected mentally by retirement and 
possess inadequate financial resources. This, hox i^ever, does not 
mean that I consider work to an indefinite old age as desirable. 
Continued work into advanced old age is  fundamentally a negation 
of social advancement. I have merely indicated that u n til a l l  
members of society are educated to lead successful lives; are free 
from financial anxiety, and desire to re tire  a t a reasonable age 
to pursue leisure in terests, i t  i s  hazardous to their health to 
cast them poor, ignorant and bewildered into the mental vacuum of 
retirement. The enhancement of the mental health of the older 
worker may be dependent upon the solution of profound problems 
through geriatric psychotherapy. Thus i t  can be argued that
o:)'f
pre- and post-retirement programmes are incomplete and can never 
achieve complete success unless means exist for the provision 
where necessary of such expert aid. The d ifficu lties of retirement 
may be associated with one or other of the causes of emotional 
disturbance listed  earlier in th is thesis, or Tâth the individual 
in  the throes of the major task of old age envisaged by Grotjahn 
(1955). He states that the task of integrating one*s l i f e  as 
i t  has been lived and the final acceptance of one*s own death are 
problems of existence. To deal id.th them is  the great task of 
old age. They are essentially different from the tasks of infancy, 
childhood, adolescence and maturity. Thus the reader may well 
speculate on the degree of turmoil or even the panic state which 
may exist in tie  minds of sane older workers. As in other branches 
of gerontology unresolved issues pervade geriatric psychoanalytic 
thinking. Rechtschaffen (1959) states some of them briefly.
There are questions regarding intellectual efficiency, capacity 
for insight, motivation for and resistance to change, opportunity 
for lib id inal gratification, and the choice of goals. Obviously 
the ideal mental state for the older worker is  in the nebulous 
future. Meanwhile there is  a need for an employment office for 
older workers, as suggested by Macintosh(1951), where jobs would 
be properly advertised with appropriate wages and the candidates 
interviewed and tested.
The ab ility  to re tire  and lead a successful life  with the 
mind functioning a t i t s  optimum is  related to memory, learning 
and adequate finance. L ittle  is  Icnown of the precise association
between brain and memory, but i t  may be assumed that memory of 
acquired sk ills , events and sensations depends upon the repeated 
activation of neuronal pathi-jays in  Wiich #ie essential Icnowledge 
is  retained, and that nerve ce lls  possess the fundamental tendency 
to repeat patterns of activity. IVhatever the actual brain memory 
mechanism may be i t  is  evident that i f  we vn.sh older men to re tire  
in  reasonable harmony \n_th the ir environment, the ir neuronal 
pathways require to be habituated to pursuits external to work.
In this imy brain elements responsive to the working habits of a 
life  time when arb itrarily  s te rilised  of their ac tiv ity  would be 
more adequately compensated by others. Memory and learning are 
closely related and i t  is  probable that a successful life  in old 
age depends on education of the mind throughout childhood, 
adolescence and maturity. In particular adult education may 
with advantage stress a balanced mode of life .
The ideal society described by Fourier, the French social 
theo rist, is  a fascinating concept. I imagine that in such a 
society the mind, the body and interaction with persons would be 
nurtured to their optimal state and when the time came, apart from 
the accidental intervention of death, work would be discarded 
easily as an aging irrelevancy. The existence of a community 
thus richly endowed mentally tijould significantly simplify pre- 
and post-retirement programmes. Alas i t  is  necessary to be 
practical and to deal with the foibles of the world as we find 
them. The endeavours of the Glasgow Council for Preparation for 
and Occupational A ctivities on Retirement merit attention. This
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voluntary organisation aims to in terest industry and commerce 
in the special needs and problems of the older worker. I t  tries  
to stimulate s ta ff  recreational and welfare schemes to include 
interests and activ ities a ttractive to the older worker vhioh 
will continue in retirement. I t  carries out a comprehensive 
educational programme through courses arranged in "Day-Release" 
classes, and actively conducts pre-retirement counselling. Courses 
are arranged for personnel and welfare officers on the problems 
of retirement, and research is  undertalcen. Such services as this 
are of value to the older worker. Mack (1958) in an evaluation 
of a retirement planning programme found positive evidence of its 
usefulness. The scheme which she studied aimed to provide 
information about age and retirement; to encourage constructive 
thinking about, and planning fo r , retireiænt, and to stimulate 
action on plans. She found tha t the programme reduced the 
fear of retirement and enhanced positive attitudes towards 
retirement, that i t  encouraged constructive planning for this 
event and i t  effected disirable behaviour in retirement preparation. 
The guidance ^^ ras most effective in relation to financial planning, 
health and nutrition, retirement living, and the meaning of work 
and retirement.
I feel that pre- and post-retirement guidance require to be 
modified to su it the different mental attitudes of at least some 
of the occupational classes. This point is also noted by Burgess, 
Corey, Pineo and Thornbury (1958) who investigated occupational
differences in attitudes towards aging and retirement. They 
believe that retirement planning programmes should be differently 
designed for a t least upper level occupational groups and manual 
workers.
The complexity of retirement schemes is  reflected in the 
statement of Friedmann and Havighurst (1954) that retirement 
should offer an activity routine, opportunity for personal contacts, 
status derived from performance of a culturally defined role, 
perhaps opportunity to serve others, as as in trin sic  satisfaction 
in the activity  i ts e lf .
FUTDLMCE.
Tables 228 to 231 show the incidence of flatulence 
for men, non-adipose and adipose women in health and disease 
by quinquennial age groups. Age has l i t t l e  influence on the 
incidence of flatulence for men and women in health or disease. 
There may be an increase in the proportions with flatulence by 
age for diseased non-adipose women, but the trend is  not 
s ta tis tica lly  significant. Similarly, i^ jith the small numbers 
available i t  is  hazardous to in terpret the fa ll in incidence 
observed for healthy adipose women.
Of the 400 healthy men and 293 healthy non-adipose wcmen 
8 and 18 respectively have flatulence. The difference between 
the proportions of healthy men and healthy non-adipose women 
with flatulence is  significant (X^  = 8.00. df = 1. P < 0*01). 
There are more healthy non-adipose wcxnen and less healthy men 
than expected \d.th flatulence.
Of the 293 healthy non-adipose women and 111 healthy adipose 
women 18 and 22 respectively have flatulence. The difference 
between the proportions of healthy non-adipose and adipose women 
%d.th flatulence is  significant (X^  =16,84. df = 1. P <  0*01). 
There are more healthy adipose and less healthy non^adipose women 
than expected %d.th flatulence.
Of the 400 healthy men and 250 diseased men 8 and 58 
respectively have flatulence. The difference betvieen the
proportions of healthy men and diseased men with flatulence is  
significant (X^  = 75.65. df = 1. P < 0*01). There are more 
diseased men and less healthy men than expected with flatulence. 
Similarly, of the 293 healthy non-adipose women and 34-5 diseased 
non-adipose women 18 and 46 respectively have flatulence, and the 
difference between the proportions is  significant (X^  = 50.84. 
df = 1. P < 0.01).
Of the 111 healthy adipose women and 33 diseased adipose women 
22 and 11 respectively have flatulence. The difference between the 
proportions with flatulence is  not significant (X^  = 2,55. df = 1.
P > 0. 10). Thus the adipose in  health or with disease are comparable 
in the incidence of flatulence and may be combined for contrast \d.-fch 
the diseased non-adipose women. The difference betvjeen the proportions 
with flatulence is  not significant (X^  2.85. df = 1. P t>0«05).
Flatulence is  present in a l l  groups assessed, but is  of greater 
prevalence in women than men; in  disease than health for men and 
non-adipose women; in adipose women than healthy non-adipose women, 
and is  comparable for adipose women and diseased non-adipose women.
A variety of drugs are taken for flatulence, but where the individual 
carries out self medication the drug of choice is  sodium bicarbonate.
Of the 1232 men and women in this series 163, or 13.2 per cent, 
have flatulence, and this proportion is  less than the 18.8 per cent 
recorded by Sheldon (1948). This is  probably due to the bias of 
healthy individuals in the present series. I t  i s  rather surprising 
that the difference betvreen the proportions is  not greater.
OA-J
T i m m i s .
Tables 232 to 235 show the incidence of tinnitus for men 
and women in health and disease by quinquennial age groups.
Eighteen, or 4*5 per cent, of 400 healthy men; 13, or 4.4 
per cent, of 293 healthy non-adipose women; and 6, or 5.4 per 
cent, of 111 healthy adipose ifomen experience tinnitus. F ifty-five, 
or 22.0 per cent, of 250 diseased men; 32, or 22.1 per cent, of 
145 diseased non-adipose women, and 9, or 27.3 per cent, of 33 
diseased adipose women have tinnitus. Thus in health tinnitus 
is  comparable in incidence for men and women, but is  significantly 
higher in men and women xd.th disease than i t  is  in those là io  are 
healthy. The incidence of tinnitus shows no significant variation 
with age for men or women in health or disease.
Of the 1232 people in the present series 133, or 10.8 per cent, 
have tinnitus. This proportion is  less than the 17#8 per cent of 
Sheldon (1948) and the 38 per cent of Hobson and Pemberton (1955).
The favourable proportion in this study is  doubtless due to the 
predominance of healthy subjects compared with the other surveys.
While th is may explain the difference from Sheldon (1948) i t  does 
not wholly explain the difference fï*om Hobson and Pemberton (1955). 
This is  because i f  the diseased men and women in the present study 
are considered alone the bias on disease should reasonably be expected 
to produce a higher or a t least a comparable proportion to that of 
Hobson and Pemberton (1955), but this does not occur. Of the 250 
diseased men and 178 diseased women in the present series 55, or 22.0
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p e r  c e n t ,  a n d  4 1 ,  o r  2 3 - 0  p e r  c e n t ,  r e s p e c t i v e l y  h a v e  t i n n i t u s ,  
a n d  t h e s e  p r o p o r t i o n s  f a l l  f a r  s h o r t  o f  t h e  3 8  p e r  c e n t  o f  
H o b s o n  a n d  P e m b e r t o n  ( 1 9 5 5 ) .  I  am  a t  a  l o s s  t o  e x p l a i n  t h i s  
d i f f e r e n c e .
V E R T IG O .
T a b l e s  2 3 6  a n d  2 3 7  s h o w  t h e  i n c i d e n c e  o f  p o s t u r a l  v e r t i g o  
i n  h e a l t h y  m e n  a n d  h e a l t h y  n c n - a d i p o s e  a n d  a d i p o s e  w o m e n  b y  f i v e  
y e a r  a g e  g r o u p s .  T a b l e s  2 3 8  a n d  2 3 9  s h o w  t h e  i n c i d e n c e  o f  
v e r t i g o  f r o m  a l l  c a u s e s  f o r  t h e  d i s e a s e d  m e n  a n d  d i s e a s e d  
n o n - a d i p o s e  a n d  a d i p o s e  w a n e n  b y  f i v e  y e a r  a g e  g r o u p s .
T h e  i n c i d e n c e  o f  p o s t u r a l  v e r t i g o  i n c r e a s e s  w i t h  a g e  f o r  
h e a l t h y  m e n  a n d  h e a l t h y  n o n - a d i p o s e  w o m e n ,  b u t  t h e  i n c r e a s e  i s  
l e s s  d e f i n i t e  f o r  h e a l t h y  a d i p o s e  w o m e n .  V e r t i g o  d u e  t o  a n y  c a u s e  
i n  t h e  d i s e a s e d  m e n  a n d  d i s e a s e d  n o n - a d i p o s e  w o m en  i n c r e a s e s  
w i t h  a g e ,  % Æ iile t h e r e  i s  n o  s p e c i f i c  a g e  t r e n d  f o r  d i s e a s e d  
a d i p o s e  w a n e n .
P o s t u r a l  v e r t i g o  i s  o b s e r v e d  i n  1 5 ,  o r  3 - 7  p e r  c e n t ,  o f  4 0 0  
h e a l t h y  m e n ;  1 3 ,  o r  4 - 4  p e r  c e n t ,  o f  2 9 3  h e a l t h y  n o n - a d i p o s e  w o m e n ,  
a n d  2 ,  o r  1 . 8  p e r  c e n t ,  o f  1 1 1  h e a l t h y  a d i p o s e  w c sn e n . T h e  
i n c i d e n c e  o f  p o s t u r a l  v e r t i g o  i n  t h e  d i s e a s e d  g r o u p s  o f  m e n  a n d  
w o m e n  i s  a  m a t t e r  o f  s p e c u l a t i o n  b e c a u s e  i t  i s  o v e r s h a d o w e d  b y  
o t h e r  c a u s e s  o f  v e r t i g o .  H o i æ v e r ,  v e r t i g o  i s  f o u n d  i n  8 1 ,  o r
3 2 . 4  p e r  c e n t ,  o f  2 5 0  d i s e a s e d  m e n ;  6 5 ,  o r  4 4 - 8  p e r  c e n t ,  o f  1 4 5  
d i s e a s e d  n o n - a d i p o s e  w o m e n ,  a n d  1 5 ,  o r  4 5 . 5  p e r  c e n t ,  o f  3 3  
d i s e a s e d  a d i p o s e  w o m e n .
O f t h e  650 m e n  a n d  5 8 2  w o m e n  i n  t h i s  s e r i e s  9 6 ,  o r  I 4 . S  
p e r  c e n t ,  a n d  9 5 ,  o r  1 6 . 3  p e r  c e n t ,  r e s p e c t i v e l y  h a v e  v e r t i g o .
T h e s e  p r o p o r t i o n s  a r e  m a r k e d l y  l e s s  t h a n  t h e  3 8 . 7  p e r  c e n t  f o r  
m e n  a n d  5 7 . 2  p e r  c e n t  f o r  w o m e n  r e c o r d e d  b y  S h e l d o n  ( 1 9 4 8 )  a n d  
t h e  29 p e r  c e n t  f o r  m e n  a n d  3 8  p e r  c e n t  f o r  w o m e n  n o t e d  b y  
S t r o m  ( 1956) .  T h e  1 3 . 1  p e r  c e n t  f o r  m e n  o b s e r v e d  b y  H o b s o n  
a n d  P e m b e r t o n  ( 1 9 5 5 )  i s  c o m p a r a b l e  t o  t h e  I 4 .8  p e r  c e n t  f o r  m e n  
i n  t h e  p r e s e n t  s t u d y ,  b u t  t h e i r  3 0 . 3  p e r  c e n t  f o r  w o m e n  i s  f a r  
g r e a t e r  t h a n  m y l 6 . 3  p e r  c e n t  f o r  w o m e n .  T h e s e  d i f f e r e n c e s  
f r o m  o t h e r  s u r v e y s  p r o b a b l y  r e f l e c t  t h e  b i a s  o n  h e a l t h  i n  t h e  
p r e s e n t  i n v e s t i g a t i o n .  H o w e v e r ,  t h e  d i s e a s e d  p e o p l e  c o n s i d e r e d  
a l o n e  i n  t h i s  s t u d y  s h o u l d  p r e s e n t  p r o p o r t i o n s  w i t h  v e r t i g o  h i g h e r  
t h a n  t h o s e  o b s e r v e d  i n  g e n e r a l  s u r v e y s .  O f  t h e  2 5 0  d i s e a s e d  m e n  
8 1 ,  o r  32,4  p e r  c e n t ,  a n d  o f  t h e  1 7 8  d i s e a s e d  w o m e n  S O ,  o r  4 4 * 9  
p e r  c e n t ,  h a v e  v e r t i g o .  T h e s e  p r o p o r t i o n s  a r e  h i g h e r  t h a n  t h o s e  
p r e s e n t e d  b y  S t r o m  ( 1 9 5 6 )  a n d  H o b s o n  a n d  P e m b e r t o n  ( 1 9 5 5 ) ,  b u t  
a r e  s t i l l  l e s s  t h a n  t h e  c o r r e s p o n d i n g  p r o p o r t i o n s  o f  S h e l d o n  ( 1 9 4 8 ) .  
T h i s  s u g g e s t s  t h a t  t h e  i n c i d e n c e  o f  v e r t i g o  r e c o r d e d  b y  S h e l d o n  
( 1948)  m a y  f o r  s o m e  u n k n o w n  r e a s o n  o v e r - e m p h a s i s e  t h e  i n c i d e n c e  
o f  v e r t i g o  i n  t h e  c o m m u n i t y .
TCBACGO.
Tables 240 and 241 show the number and percentage of
m e n  a n d  w o m en  i n  h e a l t h  a n d  d i s e a s e  w h o  s m o k e  t o b a c c o  b y
q u i n q u e n n i a l  a g e  g r o u p s .  O f  t h e  4 OO h e a l t h y  m e n  3 2 7 ,  o r  8 1 . 7  
p e r  c e n t ,  s m o k e  t o b a c c o ;  2 6 ,  o r  6 . 5  p e r  c e n t ,  h a v e  n e v e r  s m o k e d
t o b a c c o ,  a n d  4 7 ,  o r  1 1 , 8  p e r  c e n t ,  h a v e  g i v e n  u p  t h e  h a b i t  o f
s m o ld L n g . O f  t h e  2 5 0  d i s e a s e d  m e n  2 2 6 ,  o r  9 0 . 4  p o r  c e n t ,  s m o k e  
t o b a c c o ;  1 2 ,  o r  4 * 8  p e r  c e n t ,  h a v e  n e v e r  s m o k e d  t o b a c c o ,  a n d  1 2 ,  
o r  4 * 8  p e r  c e n t ,  h a v e  g i v e n  u p  t h e  h a b i t  o f  s m o lc i n g .  î?Jhen t h e  
h e a l t h y  a n d  d i s e a s e d  m e n  a r e  c o n t r a s t e d  t h e  d i f f e r e n c e s  b e t w e e n  
t h e  e x p e c t e d  a n d  o b s e r v e d  v a l u e s  a r e  m o s t  u n l i k e l y  t o  b e  d u e  t o  
c h a n c e  =  1 0 . 2 9 .  d f  =  1 .  P  <  0 * 0 1 ) .  L e s s  h e a l t h y  m e n  s m o k e  
t o b a c c o  a n d  m o r e  h a v e  n e v e r  s m o k e d  o r  h a v e  s t o p p e d  s m o l c i n g  t h a n  
e x p e c t e d .
O f  t h e  404  h e a l t h y  w o m e n  2 5 ,  o r  6 . 2  p e r  c e n t ,  s m o k e  t o b a c c o  
a n d  3 7 9 ,  o r  9 3 . 8  p e r  c e n t ,  h a v e  n e v e r  s m o k e d .  O f  t h e  1 7 8  d i s e a s e d  
w o m e n  3 ,  o r  1 . 7  p e r  c e n t ,  s m o k e  t o b a c c o  a n d  1 7 5 ,  o r  9 8 . 3  p e r  c e n t ,  
h a v e  n e v e r  s m o k e d .  T h e  t r e n d  i s  d i f f e r e n t  f r o m  t h a t  n o t e d  f o r  m e n ,  
A g r e a t e r  p r o p o r t i o n  o f  h e a l t h y  w o m en  s m o k e  t o b a c c o  c o m p a r e d  w i t h  
d i s e a s e d  w o m e n .
I n  h e a l t h  m en  a n d  w o m e n  s h o w  n o  a p p a r e n t  s i g n i f i c a n t  v a r i a t i o n  
id L t h  a g e  i n  t h e  p r o p o r t i o n s  v i i o  s m o k e  t o b a c c o .  T h e r e  i s  a  s l i ^ i t  
d e c r e a s e  w i t h  a g e  i n  t h e  p r o p o r t i o n s  o f  d i s e a s e d  m e n  yho  s m o k e  
t o b a c c o .
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ALCOHOLIC DRimC.
T a b l e s  2 4 2  a n d  2 4 3  s h o w  t h e  i n c i d e n c e  o f  a l c o h o l i c  d r i n k i n g  
b y  m e n  a n d  w o m e n  i n  h e a l t h  a n d  d i s e a s e  b y  q u i n q u e n n i a l  a g e  g r o u p s .
T h e  c o n s u m p t i o n  o f  a l c o h o l i c  d r i n k s  shovTS n o  m a r k e d  v a r i a t i o n  w i t h  
a g e  e x c e p t  i n  o n e  i n s t a n c e .  O f  t h e  1 7 8  d i s e a s e d  w o m e n  1 4 2  a r e  i n  
t h e  a g e  r a n g e  6 0  -  7 4  y e a r s  a n d  3 6  a r e  a g e d  7 5  y e a r s  a n d  m o r e .  O f  
t h e  142 w o m en  3 3  t a k e  a l c o h o l i c  d r i n k  a n d  o f  t l a e  3 6  w o m e n  I 6 t a k e  
a l c o h o l i c  d r i n k .  T h e  d i f f e r e n c e  b e t w e e n  t h e  e x p e c t e d  a n d  o b s e r v e d  
v a l u e s  i s  u n l i k e l y  t o  b e  d u e  t o  c h a n c e  (X ^  =  6 . 5 0 ,  d f  =  1 .  P  >  O - O l )  
L e s s  o f  t h e  d i s e a s e d  w o m e n  i n  t h e  y o u n g e r  a g e  g r o u p  a n d  m o r e  i n  t h e  
o l d e r  a g e  g r o u p  t h a n  e x p e c t e d  t a k e  a l c o h o l i c  d r i n k .
O f  t h e  400 h e a l t h y  m e n  a n d  2 5 0  d i s e a s e d  m e n  2 8 9  a n d  1 8 6  
r e s p e c t i v e l y  t a k e  a l c o h o l i c  d r i n k .  T h e  v a r i a t i o n  i n  p l r o p o r t i o n s  
i s  n o t  s i g n i f i c a n t  (X ^  =  0 * 3 6 ,  d f  =  1 .  P  > 0 . 5 0 ) .  O f  t h e  4 0 4  
h e a l t h y  w o m e n  a n d  1 7 8  d i s e a s e d  w o m e n  46 a n d  4 9  t a l c e  a l c o h o l i c  d r i n l c .  
T h e  d i f f e r e n c e  b e t w e e n  t h e  e x p e c t e d  a n d  o b s e r v e d  v a l u e s  i s  u n l i k e l y  
t o  b e  d u e  t o  c h a n c e  ( X ^  =  2 3 . 7 2 .  d f  =  1 .  P  <  0 * 0 1 ) .  L e s s  h e a l t h y  
w o m e n  a n d  m o r e  d i s e a s e d  w o m e n  t h a n  e x p e c t e d  t a k e  a l c o h o l i c  d r i n k ,
C O N S T IP A T IO N .
T a b l e s  2 4 4  t o  2 4 7  s h o w  t h e  i n c i d e n c e  o f  c o n s t i p a t i o n  f o r  m e n ,  
n o n - a d i p o s e  a n d  a d i p o s e  w o m e n  i n  h e a l t h  a n d  d i s e a s e  b y  q u i n q u e n n i a l  
a g e  g r o u p s .  T h e  p r o p o r t i o n s  o f  h e a l t h y  m e n  a n d  h e a l t h y  n o n - a d i p o s e  
w o m e n  i n c r e a s e  s i g n i f i c a n t l y  ; d . t h  a g e .  O f  t h e  4OO h e a l t h y  m e n  t h e r e
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a r e  1 5 1  i n  t h e  a g e  g r o u p  6 0  -  6 9  y e a r s  a n d  249 a g e d  7 0  y e a r s  
a n d  m o r e .  O f  t h e  1 5 1  a n d  2 4 9  h e a l t h y  m e n  2 7  a n d  8 4  r e s p e c t i v e l y  
h a v e  c o n s t i p a t i o n .  T h e  d i f f e r e n c e  b e t w e e n  t h e  e x p e c t e d  a n d  
o b s e r v e d  v a l u e s  i s  s i g n i f i c a n t  (X ^  =  1 1 . 7 6 .  d f  =  1 ,  ? <  0 * 0 1 ) ,
T h e r e  a r e  l e s s  h e a l t h y  m e n  i n  t h e  y o u n g e r  a g e  g r o u p  a n d  m o r e  i n  
t h e  o l d e r  a g e  g r o u p  t h a n  e x p e c t e d  m t h  c o n s t i p a t i o n .  S i m i l a r l y ,  
o f  t h e  2 9 3  h e a l t h y  n o n - a d i p o s e  w o m e n  1 2 7  a r e  i n  t h e  a g e  g r o u p  
6 0  -  6 9  y e a r s  a n d  1 6 6  a g e d  7 0  y e a r s  a n d  m o r e .  O f  t h e  1 2 7  a n d  
1 6 6  h e a l t h y  n o n - a d i p o s e  i^ ianen 5 1  a n d  8 6  r e s p e c t i v e l y  h a v e  
c o n s t i p a t i o n .  T h e  d i f f e r e n c e  b e t w e e n  t h e  e x p e c t e d  a n d  o b s e r v e d  
v a l u e s  i s  s i g n i f i c a n t  (X ^  =  3 * 9 4 -  d f  =  1 .  P  > 0 * 0 2 ) .  T h e r e  
a r e  l e s s  h e a l t h y  n o n - a d i p o s e  w o m e n  i n  t h e  y o u n g e r  a g e  g r o u p  a n d  
m o r e  i n  t h e  o l d e r  a g e  g r o u p  t h a n  e x p e c t e d  w i t h  c o n s t i p a t i o n .
T 'J h ile  t h e  h e a l t h y  a d i p o s e  w o m e n , d i s e a s e d  m en  a n d  d i s e a s e d  
n o n - a d i p o s e  w o m e n  s h o w  n o  r e a l  i n c r e a s e  i n  t h e  i n c i d e n c e  o f  
c o n s t i p a t i o n  w i t h  a g e ,  t h e  d i s e a s e d  a d i p o s e  w o m en  p r e s e n t  a  
m a r k e d  i n c r e a s e  i n  t h e  i n c i d e n c e  o f  c o n s t i p a t i o n  w i t h  a g e .
C o n s t i p a t i o n  i s  e n c o u n t e r e d  m u c h  m o r e  f r e q u e n t l y  i n  w o m e n  
t h a n  i n  m e n .  C o n s t i p a t i o n  i s  p r e s e n t  i n  1 3 7 ,  o r  4 6 .8  p e r  c e n t ,  
o f  293 h e a l t h y  n o n - a d i p o s e  w o m e n , a n d  i n  5 0 ,  o r  4 5 . 0  p e r  c e n t ,  
o f  1 1 1  h e a l t h y  a d i p o s e  w o m e n , b u t  o n l y  i n  1 1 1 ,  o r  2 7 . 7  p e r  c e n t ,  
o f  400 h e a l t h y  m e n .  S i m i l a r l y ,  c o n s t i p a t i o n  o c c u r s  i n  5 5 ,  o r  
3 7 . 9  p e r  c e n t ,  o f  1 4 5  d i s e a s e d  n o n - a d i p o s e  w o m e n , a n d  i n  1 4 ,  o r
4 2 .4  p e r  c e n t ,  o f  3 3  d i s e a s e d  a d i p o s e  w o m e n , b u t  o n l y  i n  5 1 ,  o r
20.4  p e r  c e n t ,  o f  2 5 0  d i s e a s e d  m e n .
sm L .
T a b l e s  2 4 8  t o  2 5 1  s h o w  t h e  i n c i d e n c e  o f  d e t e r i o r a t i o n  i n  
t h e  s e n s e  o f  s m e l l  f o r  m e n ,  n o n - a d i p o s e  a n d  a d i p o s e  w a n e n  i n  
h e a l t h  a n d  d i s e a s e  b y  q u i n q u e n n i a l  a g e  g r o u p s .  T h e r e  i s  a  
g e n e r a l  i n c r e a s e  i n  t h e  d e t e r i o r a t i o n  o f  t h e  s e n s e  o f  s m e l l  w i t h  
a g e  f o r  m e n ,  n o n - a d i p o s e  a n d  a d i p o s e  w o m e n  i n  h e a l t h  a n d  d i s e a s e .  
N e i t h e r  s e x  n o r  t h e  o c c u r r e n c e  o f  d i s e a s e  i n f l u e n c e  t h e  t o t a l  
p r o p o r t i o n s  o f  i n d i v i d u a l s  w i t h  a  p o o r  s e n s e  o f  s m e l l .  D e t e r i o r a t i o n  
i n  t h e  s e n s e  o f  s m e l l  i s  o b s e r v e d  i n  7 1 ,  o r  1 7 . 8  p e r  c e n t ,  o f  4 0 0  
h e a l t h y  m e n ;  5 4 ,  o r  1 8 . 4  p e r  c e n t ,  o f  2 9 3  h e a l t h y  n o n - a d i p o s e  
w o m e n ,  a n d  i n  1 9 ,  o r  1 7 . 1  p e r  c e n t ,  o f  1 1 1  h e a l t h y  a d i p o s e  w o m e n .
I t  i s  s i m i l a r l y  n o t e d  i n  4 5 ,  o r  1 8 . 0  p e r  c e n t ,  o f  2 5 0  d i s e a s e d  
m e n ;  1 7 ,  o r  1 1 . 7  p e r  c e n t ,  o f  1 4 5  d i s e a s e d  n o n - a d i p o s e  w o m e n ,  a n d  
i n  6 ,  o r  1 8 . 2  p e r  c e n t ,  o f  3 3  d i s e a s e d  a d i p o s e  w o m e n .
A C C ID E N T S .
T a b l e s  2 5 2  t o  2 5 5  s h o w  t h e  i n c i d e n c e  o f  a c c i d e n t s  f o r  m e n ,  
n o n - a d i p o s e  a n d  a d i p o s e  w o m e n  i n  h e a l t h  a n d  d i s e a s e  b y  q u i n q u e n n i a l  
a g e  g r o u p s .  T h e r e  i s  a n  i n c r e a s e  i n  t h e  i n c i d e n c e  o f  a c c i d e n t s  
i v i t h  a g e  f o r  h e a l t i i y  m e n ,  h e a l t h y  n o n - a d i p o s e  w o m e n ,  d i s e a s e d  
n o n - a d i p o s e  w o m en  a n d  p o s s i b l y  f o r  d i s e a s e d  a d i p o s e  w c sn e n . I n  
t h i s  a s s e s s m e n t  o f  a c c i d e n t s  o n l y  t h o s e  w h i c h  o c c u r r e d  i n  t h e  t h r e e  
y e a r s  p e r i o d  p r i o r  t o  t h e  i n t e r v i e w  a r e  c o n s i d e r e d .
A c c i d e n t s  a r e  r e c o r d e d  f o r  2 4 ,  o r  6 . 0  p e r  c e n t ,  o f  4 0 0  h e a l t h y  
m e n ;  3 7 ,  o r  1 2 . 6  p e r  c e n t ,  o f  2 9 3  h e a l t h y  n o n - a d i p o s e  w o m e n , a n d  2 2 ,  o r
1 9 . 8  p e r  c e n t ,  o f  1 1 1  h e a l t h y  a d i p o s e  w o m e n . A c c i d e n t s  a r e  
a l s o  n o t e d  f o r  1 9 ,  o r  7 . 6  p e r  c e n t ,  o f  2 5 0  d i s e a s e d  m e n ;  1 2 ,  
o r  8 , 3  p e r  c e n t ,  o f  145 d i s e a s e d  n o n - a d i p o s e  w o m e n ,  a n d  6 ,  o r  
1 8 . 2  p e r  c e n t ,  o f  3 3  d i s e a s e d  a d i p o s e  w o m e n . T h u s  w o m e n  a r e  
m o r e  p r o n e  t o  a c c i d e n t s  t h a n  m e n ,  a n d  t h i s  s e x  d i f f e r e n c e  h a s  
b e e n  n o t e d  b y  S h e l d o n  ( 1 9 4 8 ) ,  H o b s o n  a n d  P e m b e r t o n  ( 1 9 5 5 )  a n d  
S t r o m  ( 1 9 5 6 ) .
O f  t h e  4 0 0  h e a l t h y  m e n  a n d  2 9 3  h e a l t h y  n o n - a d i p o s e  w o m en  
2 4  a n d  3 7  r e s p e c t i v e l y  h a v e  e x p e r i e n c e d  a c c i d e n t s .  T h e  
d i f f e r e n c e  b e t w e e n  t h e  e x p e c t e d  a n d  o b s e r v e d  v a l u e s  i s  h i g h l y  
s i g n i f i c a n t  (X ^  =  9 . 2 3 .  d f  =  1 .  P  <  0 * 0 1 ) .  M o r e  w om en  t h a n  
m e n  vho  a r e  h e a l t h y  h a v e  h a d  a c c i d e n t s .  W h i l e  t h e r e  i s  n o  
s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  p r o p o r t i o n s  o f  d i s e a s e d  m e n  a n d  
d i s e a s e d  n o n - a d i p o s e  w o m e n  w h o  h a v e  h a d  a c c i d e n t s  (X ^  =  0 . 0 5 .  
d f : =  1 ,  P  > 0 * 8 0 ) ,  t h e r e  i s  s i g n i f i c a n c e  w h e n  t h e  d i s e a s e d  
m e n  a r e  c o n t r a s t e d  w i t h  t h e  d i s e a s e d  a d i p o s e  w o m e n .  O f  t h e  2 5 0  
d i s e a s e d  m e n  a n d  3 3  d i s e a s e d  a d i p o s e  w o m en  1 9  a n d  6  r e s p e c t i v e l y  
h a v e  h a d  a c c i d e n t s .  T h e  d i f f e r e n c e  b e t w e e n  t h e  e x p e c t e d  a n d  
o b s e r v e d  v a l u e s  i s  s i g n i f i c a n t  (X ^  =  4 . 1 0 ,  d f  =  1 .  P  > 0 * 0 2 ) .  
M o r e  d i s e a s e d  a d i p o s e  w o m e n  a n d  l e s s  d i s e a s e d  m e n  t h a n  e x p e c t e d  
h a v e  h a d  a c c i d e n t s .
I n  t h e  p r e s e n t  s t u d y  t h e  n u m b e r  o f  a c c i d e n t s  r e c o r d e d  a r e  
t h o s e  w h i c h  o c c u r r e d  i n  t h e  t h r e e  y e a r  p e r i o d  p r i o r  t o  t h e  d a t e  
o f  e x a m i n a t i o n .  I n  t h i s  t l i r e e  y e a r  p e r i o d  a c c i d e n t s  i n v o l v e d  
4 3 ,  o r  6 . 6  p e r  c e n t ,  o f  t h e  6 5 0  m e n  a n d  7 7 ,  o r  1 3 . 2  p e r  c e n t ,  o f
o p i
t h e  5 8 2  w o m e n .  T h e s e  p r o p o r t i o n s  c o m p a r e  f a v o u r a b l y  w i t h  
t h e  f i n d i n g s  o f  S t r o m  ( 1 9 5 6 )  f o r  o n e  c a l a n d e r  y e a r .  H e  
f o u n d  3 . 7  p e r  c e n t  o f  m e n  a n d  5 . 2  p e r  c e n t  o f  w o m e n  h a d  b e e n  
i n v o l v e d  i n  a c c i d e n t  d u r i n g  t h e  y e a r  p r i o r  t o  t h e i r  a s s e s s m e n t .
A n  i m p o r t a n t  f i n d i n g  i n  t h e  p r e s e n t  s t u d y  i s  t t i a t  t h e  
g r o u p  m o s t  e x p o s e d  t o  a c c i d e n t s  a p p e a r s  t o  b e  a d i p o s e  w o m e n ,  
a n d  t h i s  i s  i r r e s p e c t i v e  o f  w h e t h e r  t h e  a d i p o s e  w o m e n  a r e  i n  
h e a l t h  o r  s u f f e r  f r o m  d i s e a s e .
I  d o  n o t  p r o p o s e  t o  e m b a r k  o n  a  d i s c u s s i o n  o f  t h e  c a u s e s  
o f  a c c i d e n t s  b e c a u s e  t h i s  h a s  b e e n  c o m p r e h e n s i v e l y  c o n s i d e r e d  
b y  S h e l d o n  ( 1 9 4 8 )  a n d  o t h e r s .  H o w e v e r ,  i f  t h e r e  i s  a n y  s u r p r i s e  
i n  *bhe p r e s e n t  s t u d y  i t  i s  t h e  f a c t  t h a t  t h e  i n c i d e n c e  o f  
a c c i d e n t s  i s  s o  l o w .  T h e  a n a l y s i s  e a r l i e r  i n  t h i s  t h e s i s  o f  
t h e  h o u s i n g  c o n d i t i o n s  c a n n o t  p o s s i b l y  g i v e  a  c l e a r  p i c t u r e  o f  
t h e  a d v e r s e  e n v i r o n m e n t  w i t h i n  w h i c h  s o  m a n y  o l d  p e o p l e  e x i s t e d .
M a n y  o f  t h e  t e n e m e n t  h o m e s  l a c k e d  b a s i c  f a c i l i t i e s ,  w i t h  t h e  
s e r i o u s  h a z a r d  o f  o u t s i d e  t o i l e t s .  P o o r  l i g h t i n g  a n d  d a r k  
c o r n e r s ,  u n e v e n  f l o o r  b o a r d s ,  b a d l y  d e s i g n e d  f u r n i t u r e ,  w o r n  
s t a i r s ,  d a n g e r o u s  f i r e - p l a c e s  a n d  b a d l y  f i t t i n g  t d .n d o w s  a r e  b u t  
s o m e  o f  t h e  d e f e c t s  e n c o u n t e r e d .  T h u s  t h e  l o c a l  h e a l t h  a u t h o r i t i e s  
a n d  h o m e  s a f e t y  c o m m i t t e e s  h a v e  c o n s i d e r a b l e  s c o p e  f o r  t h e i r  
a c t i v i t i e s  b y  a t t e m p t i n g  t o  r e d u c e  t h e  h o m e  h a z a r d s  o f  t h e  a g e d .
6 5 2
TE ET H .
T a b l e s  2 5 6  t o  2 5 9  s h o w  t h e  d e n t a l  f i n d i n g s  f o r  m e n  a n d  
w o m e n  i n  h e a l t h  o r  i r / i t h  d i s e a s e  b y  q u i n q u e n n i a l  a g e  g r o u p s .
U p p e r  a n d  l o w e r  d e n t u r e s  a r e  w o r n  b y  3 0 4 ,  o r  7 6 . 0  p e r  c e n t ,  
o f  400  h e a l t h y  m e n ;  2 4 2 ,  o r  8 2 . 6  p e r  c e n t ,  o f  2 9 3  h e a l t h y  n o n - a d i p o s e  
w o m e n ;  8 9 ,  o r  8 0 . 2  p e r  c e n t ,  o f  1 1 1  h e a l t h y  a d i p o s e  w o m e n ;  1 8 3 ,  
o r  7 3 .2  p e r  c e n t ,  o f  2 5 0  d i s e a s e d  m e n ;  I I 6 ,  o r  8 0 , 0  p e r  c e n t ,  o f  
145 d i s e a s e d  n o n - a d i p o s e  w o m e n ,  a n d  2 3 ,  o r  6 9 . 7  p e r  c e n t ,  o f  3 3  
d i s e a s e d  a d i p o s e  w o m e n .
O f  t h e  650 m e n  5 6 5 ,  o r  8 6 . 9  p e r  c e n t ,  a n d  o f  t h e  5 8 2  w o m e n  
564 ,  o r  96.9  p e r  c e n t ,  w e a r  d e n t u r e s .  O f  t h e  5 6 5  m e n  t h e  d e n t u r e s  
w e r e  f u l l  u p p e r  a n d  l o w e r  f o r  4 8 7 ,  o r  8 6 , 2  p e r  c e n t ,  a n d  o f  t h e  564- 
w o m e n  t h e  d e n t u r e s  w e r e  f u l l  u p p e r  a n d  l o w e r  f o r  4 7 0 ,  o r  8 3 . 3  p e r  
c e n t .  T h e  p r o p o r t i o n s  o f  m e n  a n d  w o m e n  i n  t h i s  i n v e s t i g a t i o n  %ho 
w e a r  d e n t u r e s  a r e  m u c h  h i g h e r  t h a n  t h e  r e s p e c t i v e  p e r c e n t a g e s  o f  
62  a n d  8 6 . 8  f o r  m e n  a n d  w o m e n  r e c o r d e d  b y  H o b s o n  a n d  P e m b e r t o n  ( 1 9 5 5 ) .  
S h e l d o n  ( 1 9 4 8 )  f o u n d  40  p e r  c e n t  o f  m e n  a n d  6 7  p e r  c e n t  o f  w o m e n  
w o r e  d e n t u r e s .  T h e s e  d i f f e r e n c e s  b e t w e e n  t h e  s u r v e y s  s u g g e s t  t h a t  
e v e n  s i n c e  1 9 5 5  i d i e n  H o b s o n  a n d  P e m b e r t o n  ( 1 9 5 5 )  p u b l i s h e d  t h e i r  
w o r k ,  a  s t i l l  g r e a t e r  p r o p o r t i o n  o f  o l d  p e o p l e  i n  t h e  c o m m u n i t y  
h a v e  t a k e n  a d v a n t a g e  o f  t h e  H e a l t h  S e r v i c e .  H o b s o n  a n d  P e m b e r t o n  
( 1955)  f o u n d  t h a t  9 2  p e r  c e n t  o f  t h e  d e n t u r e s  w o r n  w e r e  f u l l  u p p e r  
a n d  l o w e r ,  w h i l e  S h e l d o n  ( 1 9 4 8 )  p u t  t h e  p e r c e n t a g e  a t  9 4  p e r  c e n t .
T h e  p r o p o r t i o n s  o f  m e n  a n d  w o m e n  i n  t h e  p r e s e n t  s t u d y  w e a r i n g  f u l l  
u p p e r  a n d  l o w e r  d e n t u r e s  a r e  s o m e w h a t  l o w e r  t h a n  t h a t  r e c o r d e d  i n
t h e  s u r v e y  o f  S h e l d o n  ( 1 9 4 8 )  o r  i n  t h e  s u r v e y  o f  H o b s o n  a n d  
P e m b e r t o n  ( 1 9 5 5 ) .  I n  t h e  p r e s e n t  s t u d y  t h e  p r o p o r t i o n  o f  
i n d i v i d u a l s  w e a r i n g  u p p e r  a n d  l o w e r  d e n t u r e s  w o u l d  h a v e  b e e n  
g r e a t e r  i f  t h e  l o i ^ r  d e n t u r e s  h a d  f i t t e d  r e a s o n a b l y  a c c u r a t e l y .
T h e  q u i t e  com m on  s t a t e m e n t  t h a t  t h e  l o i ^ r  d e n t u r e  w o b b l e d  i n  
t h e  m o u t h  a n d  d i d  n o t  f i t  p r o p e r l y  m u s t  i n d i c a t e  t h a t  d e n t i s t s  
f i n d  s o m e  d i f f i c u l t y  i n  m a M n g  s a t i s f a c t o r y  l o w e r  d e n t u r e s .  I t  
s e e m s  a  w a s t e  o f  p u b l i c  m o n e y  t h a t  a  l o w e r  d e n t a l  p l a t e  s h o u l d  
b e  m a d e  o n l y  t o  b e  d i s c a r d e d ,  a p a r t  f r o m  t h e  f a c t  t h a t  d e n t a l  
h y g i e n e  m u s t  b e  l e s s  s a t i s f a c t o r y  \-hen o n l y  a n  u p p e r  d e n t a l  p l a t e  
i s  w o r n .
O f  t h e  650  m e n  8 ,  o r  1 , 2  p e r  c e n t ,  p o s s e s s e d  a d e q u a t e  n a t u r a l  
d e n t i t i o n .  T h i s  p r o p o r t i o n  i s  l e s s  t h a n  t h e  3 * 5  p e r  c e n t  n o t e d  
b y  H o b s o n  a n d  P e m b e r t o n  ( 1 9 5 5 ) .  O f  t h e  5 8 2  w o m e n  3 ,  o r  0 . 5  p e r  
c e n t ,  p o s s e s s e d  a d e q u a t e  n a t u r a l  d e n t i t i o n .  T h i s  i s  t h e  sa m e  
p e r c e n t a g e  v a l u e  a s  f o u n d  f o r  w o m e n  b y  H o b s o n  a n d  P e m b e r t o n  ( 1 9 5 5 ) .  
F u r t h e r m o r e , S h e l d o n  ( 1 9 4 8 )  o b s e r v e d  t h a t  3 . 2  p e r  c e n t  o f  h i s  s a m p l e  
h a d  c o m p l e t e  o r  a l m o s t  c o m p l e t e  d e n t i t i o n .
I t  wras c o n s i d e r e d  t h a t  a b o u t  2 5  p e r  c e n t  o f  m e n  a n d  2 0  p e r  
c e n t  o f  w o m e n  m i g h t  h a v e  d e r i v e d  s o m e  b e n e f i t  f r o m  d e n t a l  a t t e n t i o n .  
S o m e  m en  a n d  w o m e n  p o s s e s s  n e i t h e r  t h e i r  o m  t e e t h  n o r  d e n t u r e s ;  o t h e r s  
h a v e  a  f e w  r e m a i n i n g  t e e t h  w h i c h  r e q u i r e  t r e a t m e n t ,  v h i l e  s o m e  w e a r  
u p p e r  d e n t u r e s  o n l y  w i t h  n o  l o i m r  t e e t h .
T h o s e  w h o  w e a r  d e n t u r e s  f o r  c o s m e t i c  r e a s o n s  o n l y  a n d  r e m o v e  
t h e  d e n t u r e s  x d ie n  t h e y  e a t  f o o d  a r e  a  s p e c i a l  p r o b l e m .
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Table 202.
The number o f men and women m th  reference to  th e i r  domestic s tru c tu re .
(h ea lth y  men and women)
Domestic s tru c tu re  Men Women T o ta l
1. Married su b je c ts . Living w ith :
-  Spouse
-  Spouse and unmarried daughter
-  Spouse and unmarried son
-  Spouse, unmarried daughter and unmarried son
-  Spouse, widowed daughter w ith  no children
-  Spouse, widowed daughter w ith  children
-  Spouse, widoived son xd.th c h ild re n
-  Spouse, divorced daughter w ith children
“ Spouse, unm arried d a u ^ te r  and d ivorced  son 
tn th  no ch ild re n
-  Spouse, unm arried son and separa ted
daughter w ith  children
» Spouse, unmarried son and unmarried s i s t e r
“ Spouse, unmarried son , unmarried daughter 
and separated daughter with ch ild ren
" Spouse, married d au g h te r, son-in-law  w ith 
no children
-  Spouse, m arried daughter, son-in-law  with
ch ild re n
-  Spouse, m arried son, d a u ^ te r - in - la w  with
no ch ild ren
-  Spouse, m arried son, d au # ite r-in -law  with
children
133 94 227
24 19 43
32 22 54
13 10 23
2 1 3
2 0 2
1 1 2
1 3 4
1 0 1
1 0 1
0 1 1
1 0 1
3 3 6
4 4 8
1 0 1
3 2 5
VU4
Table 202 continued.
D om estic s tru c tu re Men Women T o ta l
-  Spouse, u n m a rrie d  son, m a rrie d  d a u g h te r. 1 0 1
s o n -in - la w  w ith  c h ild re n
-  Spouse and u n m a rrie d  b ro th e r 2 0 2
-  Spouse and unm arried  s is te r 1 0 1
-  Spouse and unm arried  g ra n d -c h ild re n 3 0 3
-  Spouse and u n m a rrie d  s is te r - in - la w 2 0 2
-  Spouse, nephew, h is  v jife  and c h ild re n 1 0 1
-  A lo n e . Spouse in  h o s p ita l,  x-iiere she 4 0 4
subsequently  d ie d
T o ta l 236 160 396
2. W idowed, d ivo rce d  o r se p a ra te d  s u b je c ts .
L iv in g  a lo n e 39 SO 119
L iv in g  w ith :
-  U nm arried d a u g h te r 15 18 33
-  Unm arried son 6 13 19
-  Unm arried d a u g h te r and u n m arrie d  son 4 6 10
-  Widowed d a u g h te r w ith  no c h ild re n 1 3 4
-  Widowed d a u g h te r w ith  c h ild re n 3 4 7
-  Widowed son \d .th  no c h ild re n 1 3 4
-  Widowed son w ith  c h ild re n 0 1 1
-  Unm arried d a u g h te r and w idoim d son w ith  no 1 0 1
c h ild re n
-  D ivo rce d  daugh te r w ith  c h ild re n 2 0 2
-  S epara ted  daughter w ith  c h ild re n 2 1 3
fTable 202 continu ed .
D om estic s tru c tu re Men Wcm.©i T o ta l
-  U nm arried son and widowed d a u g h te r m th  
no c h ild re n
1 0 1
-  M a rrie d  d a u g h te r, son - in - la w  w ith  no c h ild re n 3  ^ 6 9
-  M a rrie d  d a u g h te r, s o n - in - la w  w ith  c h ild re n 22 13 35
« ly fe rrie d  son , d a u g h te r- in - la w  w ith  no c h ild re n 3 0 3
-  M a rrie d  son , d a u g h te r- in - la w  w ith  c h ild re n 10 5 15
-  U nm arried  d a u g h te r, m a rrie d  d a u g h te r, 
s o n - in - la w  w ith  c h ild re n
0 1 1
-  Unm arried so n , m a rrie d  d a u g h te r, s o n -in -la w  
w ith  c h ild re n
1 0 1
-  U nm arried son , m a rried  son , d a u g h te r- in -la w  
w ith  c h ild re n
1 0 1
-  U nm arried o r ifidowed s is te r  i f i t h  no c h ild re n 5 10 15
-  Widowed s is te r  w ith  c h ild re n 0 1 1
-  U nm arried d a u g h te r, u n m a rrie d  s is te r ,  m a rrie d  
son , d a u g h te r- in - la w  w ith  c h ild re n
0 1 1
-  U nm arried b ro th e r 1 0 1
-  S is te r - in - la w  and h e r spouse 1 0 1
-  Widowed s is te r - in - la w 3 1 4
-  Widowed b ro th e r - in - la w 0 2 2
-  Widowed s is te r - in - la w  and h e r widowed d a u g h te r 0 1 1
-  Unm arried) son , unm arried  s is te r  and u n m arried  
b ro th e r
1 1 2
-  U nm arried g ra n d -c h ild re n 1 1 2
-  U nm arried  n ie ce 1 3 4
-  Widowed n ie c e  w ith  h e r c h ild re n 1 0 1
-  M a rrie d  n ie c e , h e r spouse and c h ild re n 0 1 1
Table 202 continued .
D om estic s tru c tu re
“  Nejhew, h is  spouse and c h ild re n
-  L iv in g  as a lo d g e r 
» Has lo d g e rs
“  L iv in g  as a housekeeper
-  Has a housekeeper
T o ta l
3 . Unm arried s u b je c ts .
Men
1
6
2
0
1
139
Women T o ta l
0
2
5
1
1
185
1
8
7
1
2
324
L iv in g  a lo n e 2 23 25
L iv in g  w ith :
-  U nm arried  o r w idowed s is te r  w ith  no c h ild re n 5 19 24
-  U nm arried  s is te r  and unm arried  b ro th e r 3 1 4
-  U nm arried  o r widowed b ro th e r m th  no c h ild re n 1 4 5
-  Widowed b ro th e r and u n m arried  nephew 0 1 1
-  M a rrie d  n ie c e , h e r spouse w ith  no c h ild re n 1 0 1
■» U nm arried  cousin 1 0 1
-  U nm arried n ie ce 0 1 1
-  Widowed au n t w ith  no c h ild re n 1 0 1
-  M a rrie d  s is te r ,  h e r spouse and th e ir  c h ild re n 1 0 1
-  M a rrie d  s is te r ,  h e r spouse w ith  no c h ild re n 0 1 1
-  Widowed h ro th e r - in - la w  xd.th no c h ild re n 0 1 1
-  D ivo rce d  s is te r  and h e r unm arried  son 0 1 1
-  Widowed s is te r - in - la w  w ith  no c h ild re n 0 1 1
-  L iv in g  as a lo d g e r 9 1 10
Table 202 continued,
Domestic s tr u c tu r e  Men Women T o ta l
-  Has lo d g e rs  O i l
-  L iv in g  as a housekeeper 0 3 3
-  Has a housekeeper 1 1  2
T o ta l 25 59 84
Table 203.
The number o f  men and women w ith  d isease \hLth re fe re n c e  to  t h e ir
d o m e stic  s tru c tu re .
D om estic s tru c tu re  Men Women T o ta l
1 . M a rrie d  s u b je c ts . L iv in g  w ith :
-  Spouse 101 35 136
-  Spouse and u n m a rrie d  daugh te r 21 7 28
-  Spouse and u n m a rried  son 13 2 15
-  Spouse, unm arried  d a u g h te r and u n m a rrie d  son 12 2 14
-  Spouse and u n m a rrie d  g rand -da ugh te r 1 0 1
-  Spouse, widowed d a u g h te r and h e r c lii ld r e n 2 0 2
-  Spouse, d ivo rce d  d a u ^ te r  vd th  c h ild re n 1 0 1
-  Spouse, separa ted d a u g h te r w ith  c h ild re n 1 1 2
-  Spouse, separa ted d a u g h te r and se p a ra te d  
son w ith  t h e ir  c h ild re n
1 0 1
-  Spouse, d iv o rc e d  son x-dth no c h ild re n 1 0 1
-  Spouse, un m arried  son and widowed d a u g h te r 
w ith  no c h ild re n
0 1 1
-  Spouse, u n m a rrie d  daugh ter and d iv o rc e d  son 
w ith  no c h ild re n
0 1 1
-  Spouse, m a rrie d  d a u ^ te r ,  s o n - in - la x f w ith  
no c h ild re n
1 1 2
“  Spouse, m a rrie d  d a u g h te r, s o n - in - la w  w ith  
c h ild re n
4 3 7
-  Spouse, m a rrie d  son, d a u g h te r- in - la w  w ith  
no c h ild re n
0 1 1
-  Spouse, m a rrie d  son, d a u g h te r- in - la w  w ith 1 1 2
c h ild re n
7UV
Table 203 continued .
D om estic s tru c tu re Men Women T o ta l
-  Spouse, unm arried  d a u g h te r, Td.dowed 1 0 1
b ro th e r- in - la w  and h is  c h ild re n
-  Spouse, unm arried  son and lo d g e r 1 0 1
“  Spouse and u n m a rrie d  b ro th e r 1 0 1
-  Spouse and u n m a rrie d  s is te r 2 0 2
-  Spouse and lo d g e r 0 1 1
T o ta l 165 57 222
2. W idowed, d iv o rc e d  o r se p a ra te d  s u b je c ts .
L iv in g  a lo n e 15 39 54
L iv in g  w ith :
-  U nm arried d a u g h te r 7 9 16
-  U nm arried son 2 7 9
-  U nm arried  d a u ^ te r  and unm arried  son 0 3 3
-  Widowed daugh ter Trdth c h ild re n 2 1 3
-  D ivo rce d  daugh ter id .th  no c h ild re n 0 2 2
-  M a rrie d  d a u g h te r, s o n - in - la w  v jlth  no c h ild re n 2 0 2
-  M a rrie d  d a u g h te r, s o n - in - la w  w ith  c h ild re n 11 10 21
-  M a rrie d  d a u ^ te r ,  s o n - in - la w  w ith  c h ild re n 0 1 1
and d iv o rc e d  son w ith  no c h ild re n
-  M a rrie d  son , d a u g h te r- in -la w  w ith  c h ild re n 8 4 12
-  M a rrie d  son , d a u g h te r- in -la w  w ith  c h ild re n 0 1 1
and widowed s i s t e r  w ith no c h ild re n
710
Table 203 con tin u ed .
D om estic s tru c tu re Men Women T o ta l
-  U nm arried d a u g h te r, m a rrie d  d a u g h te r, 1 0 1
s o n -in - la w  \ d . t h  c h ild re n
“  U nm arried  da ugh te r and i&dowed a u n t 0 1 1
-  U nm arried  son, m a rrie d  d a u g h te r, s o n - in - la w 2 1 3
w ith  c h ild re n
-  U nm arried  son, u n m a rrie d  daugh ter and 0 1 1
unm arried  b ro th e r
-  U nm arried o r vn.dowed s is te r  m th  no c h ild re n 3 2 5
-  Unm arried son and unm arried  s is te r 1 0 1
-  U nm arried g ra n d -c h ild re n 0 2 2
-  U nm arried n ie c e 1 0 1
-  U nm arried c o u s in 1 1 2
-  Widowed n ie c e  w ith  no c h ild re n 1 0 1
-  L iv in g  as a lo d g e r 4 1 5
-  Has lo d g e rs 0 2 2
-  Has a housekeeper 2 0 2
T o ta l 63 88 151
3 . U nm arried s u b je c ts .
L iv in g  a lone 4 18 22
L iv in g  %d.th:
-  U nm arried o r widowed s is te r  w ith  no c h ild re n 8 13 21
™ U nm arried s is te r ,  m a rrie d  s is te r  and 0 1 1
b r o th e r - in - la w  w ith  no c h ild re n
/ J.J.
Table 203 continued.
Dom estic s tru c tu re Men Women T o ta ]
-  U nm arried b ro th e r 1 0 1
-  U nm arried  nephew 1 0 1
-  M a rrie d  n ie c e , h e r spouse m th  c h ild re n 2 0 2
-  U nm arried n ie ce 1 0 1
-  Widowed a u n t, m a rrie d  b ro th e r  and h is  spouse 
w ith  no c h ild re n
1 0 1
-  M a rrie d  s is te r ,  h e r spouse w ith  no c h ild re n 0 1 1
-  Widowed s is te r - in - la w  w ith  c h ild re n 1 0 1
-  L iv in g  as a lo d g e r 3 0 3
T o ta l 22 33 55
| 5  
g ig  
B S-
8 ix
g
g oV**
f l
l l
I
I
M*
H *
K S* 
i l
(D
<1I
M
§
4 "
II
U g
H .
O ty
i
<D
B
I
I
I
p *
JIF*i
(D
I I
r
0
Mg
<D
1 
I
f
13*
(D
p.2 .
HI
Î
fu
r
G-
I
g g
fe*
H H
H ZO 0\
H H ro H
H K)
H H
M
Vj O
H M
ON ÎO
1—*
lO  ÏO
H
H
Vj O
P
Î
P
Î
P
I
I
I
f
g
ONvO
g
<%VÛ
g
OQ
NO
1-3
O
{l>
%
I
CO
;
p
I
M
©  B
î :I
%
I
I
g
s *§o
o
S ’
I
p .
i tci- & 0 M
B >*P P
8 p*
I
VI
l i s i
W
P* Pfo ©
p j
Ip p*
(f §
I I
O©
%
§ 8 
i
p
I
I
©©
&
§
p "
©
Ü W© ©P y
8=
o ©H)
I 1 §.TO TO"do op pTO TO© ©
g
4
I
I
§
I
I
P%
I
<1?
H3
I
Î
f
PTO©
I
K
yo
I
§TO©TO
a
I
I
aTOcf-
g
Î©
I
1
I—* ro
ÎO H*U ) ÎO
\31 H
'o °
1=P ON
0
1
Ï
ONvO
H*
ÎO H*
ON (-> 
° s
I
I
vD
00
O
1
I
TO
lU ro
I
g
M
M H M VjO
M ÎO 70 VA
VA
\ 0
f
Î
(-3
I
i t(D
4" g-
f
I
feî
© ©oq H© ©o O
ef d-
H) Hj
H &
O o
ïï- p.
br*
a &© ©P p
I
ë -
I
S?
IP%
I
19
H-a
I
î
E
©g
g .I
I
I
I
a
o
a
©
G"
I
I
I
I
H ©
8 S'© p
4"**VA* pa 
. ,  ^
g ' i
| ë -
| g
. (D
g ;
l 4©
H*
©
f
t
H*
P
P '
i
H*
©ci*
i?
H9
ë -ë
I
o
tpj
H ÏO
VjO M
VA M H
VA
M H
P ON
0
1
I
ON\0
ÎO
ÎO
Vo
vO ON
Ma
VA
M
ï
i
S
f
- J
o
- j
\o
§
%
19
VO I S
4>-
H  ro
IO 00
VA ÎO
o  ^
I HOt
oq TOH m
d" pj
H H
i r
gP '
© ©
p P
M H
c+ c+
p* p*
O O
H j i-b
1 P
TO 4
1P ©
TO d*
©
;
R
01 
I
I
I
1-3
I
Ha
8
§
ë
I
I
S
I
I
8"
HÎP
8s
I%
TO
§
I
h-t
I
Î
I
P
P'
I
I
©TO
0  
H )
1
I
a
I
i
I
0
1
ÎO
o
VA
VO
VO
M
H H ZV)
M
H
\ 0
4S.«
VA
VO
Vo
Vo
H H
¥ >  
I" 3  %
I
Î
1
-O
vO
§
I
ITO
00
ÏO I
00vO
H  ÏO
^  ë
VA
IV) H
G, °
H  VO
H»
P
g
I
YJ.O
4
I
«
I S '
I
I
MP
I
13
»
§
I
S’
g
o
©
I
p
©©
I
©
I
I
Hj
n
H'
I
a
a
p
g
I
TOH-TO
I {
TO
g
0
BTO©TO
a
I.
1
a
d*
K3
g -
ë
i
o H
VO IO p ONo
VA VO ÏO o î s
v o
VO
ÏO
IO ÎO
Vo
g
Vo
H
Vo
H»
VA
O N
ro H  H
I
i
t
o
<INû
g
%
19
‘d
iTO
ON
e
H
Vo H  H  H g
ÏO
Vo
V A
ro
ro v o
ro
ÏO
ÏO«
IO
\0
vO IO ro  H  H
I
I
(-3
gi
g-%
I
I
ICQTO
0Hj
1
g
%O
I
a
ët
C-i,
8*
s*ë
a
4©
C-i*©O
a
§
4*
«na
TOQ©P
©
STO
©
î
19
I
P
%
Hj
f
a
aa
I
i
ITO
O
H )
§
0  cH
1
aTO
ci*
o©
i
e
0
1Ë
t
>p
w
J-I H I ON
O
«VA y
o
ÏO
g s
ON IO 
H  ^
O )
p
VA
P
ON
^  .
P -0 oq 
o  ©
î
f
I
g
19
I
I
gTO
ON
Ë:
î
00vD
*
IO
y
00
v3
o
IO
M
p
IO
o
VA
H
IO
P
I
1-3
a
a
73.8
a
5  Bp ©
IB-
® Pg iTO
H* m O R
Qj |_ I
II
a  S’
g a
I
o  ©
c+ P
d  8© © TO ©4 V»*
e
H* 0 M ©
Ï S
p p*
& Î
3
§
I
H
S©
Ë
cr
I
Ï
I
H
©
P
© ©
g
I
C+-©
§
Ï
Ë’
I
3
H
I
W
0
1
I
H*P
©
P
©
Î
g
I
I
Q
I
tÈp j  SÎ ©  PH* H*crq ©TO c+ ©
i* P ^ 
g g
a - o g
TO
Q©
ro
V)
Ï O
H H
H  Ï O
Ï O  H
I
s
I
i
f
p
ON
o
ON
NO
-o
o
NO
§
I
je
%
I
ëTO
a
© w era VAPb ©
S”g
S’
I
Ï O
s
lo ÏO ro
8 H3I
\ A 4>» H ÎO ro
I -i-y
I
TO
d
1 1  
t |
g S'ct*
IICh
I
TO
■%»t t  © TO
I
P
P
I
a
H*
:©
I
I
a i©
l a  
1 1
S p
l l
p
r 1  © '*•
i
S'
p
©
Î
o td
© ©© 4
c+ ©P ©
<
O ©
©
1 P
d -TO
■?i©
ë
H î  p
0
1©
©era©
hcJ
g „
o o d- ©
Va«
P
*d
0 4
©P H*
E©
©
H 'P
P
I
g
I
P ©'#* Qj ©
I
og8TO
a
I
aTO
C f
I
t-3a
S '
a
I
I
lo 4>-
H H
70 M M
H H lO HJ 70
H
O
VA
H
VA
O
H
G
*
Vj O
VA
VA
ë
K)
Î
I
I
ON
vO
o
vo
00
o
I
19
I
RTO
a«
H I
4s.
lo
Ov
r o  Vj O
Vj O
IV)
vO
O
03
I
I
I§
(D
I
I
h3
a©H
H j
ë
I©
icf
I
0
H- S 
H H*
© ^
I t©
P
P
1
1TO
P
g
H*
I
pi
©
P
P
I
| 1
p . - ’
nTO TO
I
I
4©TO
E
I
4
p \ . .H*H H*
a g
B œ
sr
;
Q©
a
}
Î
0
1TO
3
g
I
i !© '*•
K©P © © H
a s©Hj
S ’ S’
B  p
© §  V», (D
Hj © <
OH) H  
OH* P
g §©
s i
4"
a
S 'S© ©
| s -
©  p
® *  0  ©Hj
Ë
I I©
o
B
8TO
H)
0
S:
1
a
TO
ct
H3
I
I
I
a
o\ 03 I ONo
00
lO 00
o
vO
vO
ON
ÏU
Ï©
I
I
I
g
<1o
cVÜ
§
%
1
%
RTO
I
O n i- ie Os4S-
H H I
f-a
o
a
i l
©  ©g
oHj
H-
pj
©
0
1
©TO
I4
Pb S
III t
S
ëa
o . a 
g a  
■e-s
c+
F t l
HJ© H'© P © 
s j  p j  c f  
© © P p
8
g
8 Ipu H"
S a  
■^gci-?
H. p,
I IhP TO
çf P© ©
a l
c f
0
1
P.O.
S fTO
P © 
O  P  
^  H  © ©
cf
01
t3
g
cf
I
a
©
a
p
i
gI.
ap
©og:
©TO
hj
4TO
l
H*
:I
hj
4I
Ia
oëTO©TO
0
H)
18a a
aTO
I
i©
I
gVA
01
&
4>- Vx> a
p g
VjO
IV)
W vO
VjO
VA
IV)
Î
I
î
ONNO
< I
O
to
%
I
H f §
TO
I
M VjO
ON
VjJ
ON
H
O ON
f
î
f-3
§■a
i
to
H'!
i lp.
ai
ta 
©  ©  s;
a s
Q © g to
©
I
P
I
I
I
I
n©
M f-i
ir P
K 1
M H
c f c fP P
O O
H î H}
1 ©
CQ 4
1
©
© c f
©
?
0 ©
a
%
1
*d I
r
i  a©
i
p
I
I
6
I
I
S-g
I
I
I©
©
%
I
H3
a
H
1
©
8a
H ':I
a g
p
I
I
H©
©g
I
Ia©©
gIg
is
o
8
ag©
P
ro p Î3 I g
H
H  H
ÎO
H
O
ro
ÎO  ÎO  
• _  ÎO
p
o OQ
s
I
s
o
%
19
ÎO
03
On
- q
ÎO ÎO
VA
ON
ON
P
î
I
OnO
g
d
I©
o
o
p
o o f
M ë  W h-*
VO
ÎO
F
VA
f
< ]
V o
ON f
î©P
h3
I
I0
1
I
19
I
CPI
I
I
©
<^1
g
E
a
p p .
Hj TO
Q ©
©
P a
© ©
P p
©
H j
©
© TO
4
O Q
H j P
P
p d
H*
TO
©
©
TO
©
I«
%
1
h3
IÎ
H*
:a
%
©
s
M
I
c f
I I
H' ©TO ©t I
O
BTO
©TO
8j
I
aTO
c f
8
H3
aH©
s
I
p
VoÎO
K)
\A
N>
P ON
O
4S.lo«
Vo
voo
VoUi
IV)
vo
vo
Vo
K
IV)
a
Vo
o
MVJl
VA
IV)
H
vo
4S.
•
H
4>-«
o
IV)
00
o
b
o
o
4S. H
IV) H
I
Î
Î
I
s
ONVÛ
< I
O
CvO
00
O
t
19
I
■g
TO
Vo
H
Vo
Vo00•
4s.
< z00
ON
CO
VA H IV)
IV)
vo
ON
ON H  IV) M
Î
Î
t-3
I
I
p
i l
B
QI
I
Cf
4
hj
4
Q
©
I
C f©
4
i
c i '
&
I (DI I
©
I
a
I
t? a©
I I
a
TO O
I f -
©i
tJ  g• •ON 4>- H*VjO vÛ
00
ON
H l-J
ë  a nTO ON 
nO
ë
a
ÎO
S
g#
Vj O
d
00
0 3
O
VjO
H  VA 
ÏO On
a  a
i_j
a  a
< 2
00
00
VA
NÛ
ro
Nû
a
VA
Nû
OO 4 ^
ÎO
ë
ON
ë
- o^ o
TO -o 
Nû
y o
I
©
ë  _
TO 0 0  
Nû
f3
O
M
a  a  g-TO 
  d *
1  a  18 -
B
I
ÎO
a
a
vO
VA
ON
TO ON 
NÛ
o o ©
i '
6 ^
00
< 3
VA
ON
ÎO
ÎO  ONo ÎO
OO i o
K#Ul
ÎO9 •VjO -o
VA
4>-M VjJ
H  *-3
-O
g  °  
ë 'TO <I 
NÛ
«<( §  
® Ië
TO 0 0  
Nû
S
VA
a
VA
[_ j
H  N
VA
Nû
VA
O
H
VA00 ÎO
Ht
8 -a aaQ TO
tu
ë
Ii
ë l© o
cf © © p  
p
n
ë0©
1
%
I
?
I
W
I09
I
8
Q
I
19 9
I
©
c fO0
1
ë
©
tÛ
P
c f
ë ï? ë ë !?
© © © © © ©
© © © © © ©
P © P © P ©
cf p c f P c f P
c f c f c f
a
H  VjO
O g
a
&
I
o  Nû
a
09 O
I s
p  H  
O  ©
ON
y  o ^ '© ON 
N û
fV©
1
I
w
I
p
VA
O
o
p
o
ë
ON
VA
O
o
o
< ?
H
M M
O  H
IO VA
NÛ
g
ë
Nû
O
NÛ
O
03
O
H  O
IO
VA O
"nJy  o© .
©
g
ë©
N û
g
I
g
f3
8 -
ob
o*
o
H
8
ë
;b
H8
O
Ob
g
VjO
O
O  M
H  O
K
ÏO
Vo
H  VA
VA
IOO
VjO
a
00
00
VA
VA
VA
VA
NÛ
4^  bo
VA
H 4?-
ÏO <I
ë
© ON
N û
< I
y O
©
B 1 E î4 Q
ta - 0
N û
00y o
1 14
© 00
N û
f 3
O
c f
P
H
*
s
&
p i lH
ë0
1
cf
(D4
ë0 
§
1
cf©4
ï? P ?© TO ©TO © TO© P ©P d* Pd- d-
m
I
©
E
pTO
E TOE
pTO
E
a
nO
Va)00 vô 00 S\0 <5>nO
y o
TO ON vO
I5
VjO
VAH
<2 g  a
a d*
nO 6  K
aa
d-
a
ë ë
4HO
a
VAvD•
VjO
p
VjJ
a  ë
VA -v2
F
ON
pb
<2
VA
g
ë  g g
TO
*<!O
g
gëTO
00O
4
8
B
Ië
§
H
ë
VjO
ë
VjO
ë
ON
a
g
ë ë
H roNO M
H ON
Vop
vo
ë
VA
O
o
ON
aH
g
VA
HOO
2V)
H*M •'O
O 20
' i lTO ON 
NO
y o © .
R '
TO *0
vO
g •» ëTO
O
+
TO
P
©
ë
sO
VjJ  4 f“
nO  ON
U«M
a#
\0 ë  a
t-3
i
tf p p
II
©
TO td
©  H*
1  s ëP o
t
ë
p
!
%
COH"P
1
TO Is:
c f p
P H
c f H*
0 d '
TO
a
i
ë
9
O
I
P
H) ?
I
&
I
I
I
ë
I I
&
I ©I
P
I
a w
TO O
!!O©
o
§*
o
o
o
aCo
(_J
o
o
p
o
o
a
o
ÏV)
o
o
lO
;On
O
O
00
o
a
o
o
VjO
c f
o VA VA VO ON
O o p 00
H H *
o o 0 0 r o
©
© p
4 o v o o
9 o o o p© H O
a
o o b o
p
era
© H
TO o
o p o o
O o
Pj o o b o
H»
P
v o ON
ON Vjo Vo p
O v VjO r o H• » Vo <]
-v3 V o
M
VjO ÎO
IV) VA
O O
VA
I—’-q VA
VjO <2
M  O
P  IV)
H  IV)
Ov
y O
©
p 1
4TOON
vO
< 2
y O
K II < 2
vQ
•<1 0 0
© O
f
TO
a a
Q
c f
a
ON
y o
©
1
TO ON
vO
< 2
y O
©
p 1
4
TO < 2
vO
y 0 0
© O
f
TO
H3
O
c fa
I
I
ë
p
<1
g
o*
4 i
ë
%
M
a
g
cf
ë
!©
I
%
H
4
CO
; .
a
apw©
?
I
ü
IO
Vo
Vo
Vo
ü#o
g
Co
00
M
ë
OO
p
a
g
00
o  -S
00 IO
g
ÎO
4S.ÎO
\0
d
ÎO
h J hH >
4 cf 4 cf
© © © ©
© © © ©
© P © 0
P c f p c f
c f c f
VA
4S.
vo
Vo
Vovo
ÎO
H VO O vo
VA O s
4s. Vo
H  VA 
sO  ÎO
sO
ë
sO
ë
00
o
sDO
H sO
g
(g*
IO
C  Vo
ë  g  • «
VA VA
ë g
ON
H 00« •
IO 00
S'
I
00
t t
H
VA
P
I
00o
g
a
a
ÎO
g
ë
w ù)\0 sO
VO
ON
M
sO
ë
I
.p
O
K
VA
Ob
ë
ë
vop
o
g
vo
g*Ut
p
I
o
a
VA
OO«
O
Vo
«
ON
g
o
ON
ON
ut
i
VA
I
ë
o
^  'vA
ON o
ÏO
J—J-q G
Vo ON
ë  a
ON
y O©
B 1
© O n
nO
<2
y O
©
i
1
© ysO
0 0
y o©
B 1
© 00sO
s3O
H
ON
y O©
B 1
© ON
sO
<2
y O
s 1i<2
NÛ
00o©p 1
4© 00
s û
s a
q
H
p
g
4©
©
4©0O©
cf
O
© 1-3
O Po CfH* Pa ©
oH IOP o© 03©
1
P©
d4©©©0o©
o4
pcf©©0©©
OHj
©
Bo(fH*O0PM
PH*©f
g0O©
II
p
I
M
M
M
ë
hj
ë
0
1
%
H
P
MH
g î
ë
O 03
O
S  P
H g
I?
P
I
h j h j > h j > h j
H tj* 4 C f 4 c f 4
© TO © TO © TO ©
TO © TO © TO © TO
© 0 © 0 © 0 ©
0 c f 0 c f 0 c f 0
c f ci* c f c f
>
C f
I 3t aI.
P
I
VAOO 00
VjO
IV) S
H  \0
IV)
VA
VA
Vj O
ë §
O
VA ë
On 
^ °  
n 'm 0N vO
9
Co
g
00
H  IV)
■ q
IV) • *4S. ON
VjJ
VjO g
ë  g
Vj O 0 n
Sn
Co
IV)
VA
d
■q
VA
VA ë
H  VjJ
^ oë 'w -qvO
 ^g ë +TO
ïy
s
w
VA
IV) VjJ
IV) H
VjO
O
ONNÛ
IV) 0 0
I—I
ù: ë iS
\ o
»
M
H  VjJH q
i-a
I a
ë
VA
O
M H
IV) O
ON ON
IV)
Nû
00
#
VjO
qo
IV)
ë VjOVA
ë
ëVjO
ë
g
VApo
VjO
H-*VA H
VA q
y o
R *TO ON 
NÛ
qy o
ë 'é <1NÛ
P
O
©
a
ë
p
o
o H ë  g• *
VjO q
H ON
VA
O
b
VA
O«o H H
y 00
ë °
ta
4ï-00»ON
H-* W
00 q
VjO
VA
ONVA
VA
VjO q
N û 4>-
VjO
ON s
VjO
M
NÛ
1-3
O
E
H3
y
p
I ?I
VjO VjO
00 |_ i
I 0  H* te»© 0 P  ora H
po ©
Hj Hî
y  P
0
ë
©
ë a VA
MO
i
8 5>8-g
era P H* P 
g  H,
H. g0 ©
P©
î
I
I
Bo 3  ^ VjO
H  ON VA r
f
&80 fb© P , _era i  H* 0 
H  H* H  © © H P
O  y  4  O
cf © Hj
E ; • !
f
V*>
a  ë  « I as
Oy
VjO
8 (gO qro I
H3
I
pTO ©
I
H W
IV) O lU
09 ON ÏU
H w
v« 4>.
a q  4f*\0 4^" VA
I
I
I
0
I
Î
g
0
Î
d*
I
0
g
1
0  H» {E> © 0 H
H d  ^
g ÏÏP
c f ©
g
0 Hî O CO © P Ef Q ora i H- B
d  © Hj0
‘■Î
i
0 Hj O ^
l a eP* H ©
P* 0*
P©
I
%
h9
p
0
5-
i  go
a a
u
p  p 
p* 0  
P
©
I
B
IaTO©
P
S
©
■g©| l
o© d
ë i©P TO Cf TO TO
0
Q©a
EI 
8 
S o '
8 P
r h  (D
©
0* © p. p H O ©I
§■TO
0
8
gy
a
yH
\o
ë
ë
VA
I
vO
P
VA
H
©01
VI
H* ÊÎ o t)
y  o cf p 
© 3  © d  
p  © H* H ' 
4  p  0  Q01 era 0
0
1
I
»
i
o  ÎO
ÏO  VA
&
I
O  VA
1~*
H  ÎO
s
I
hjcf 4 Cf01 © TO
© TO ©0 © 0
ci* g- d
VÛ VO VO
HVA q HÎO
1 101 \0
E  S01 vO
g , iP O ©
•p. g g
p p .
o  f -
N
ë  ë• •4^ - ON
Vj O v a
ÎO4S. ÎO
ë  ë
4  ^ ON
O  VA
Vj OVA H
ë  ë  • *
nO h
4>- ON
ë  ë• •
4>- ON
y  00
© vO
a a
I
!
I
%
ÏO 01
a3
P
d y ©
©
p .  p
ë i9
s  ONO
P  VA Hb
I
a20
VjO q
HH VjO
H  ÎO
H
VjO g
ë ë
HVA q
VA 00
VA q
^  g
i s
y  q
HTO nO
0
O  H  03
ë
■g
o  VA
4^  'VA
ÎO VA
ON ë
ÎO VA
Q
ÎO ÎO I I
aa
I
©
m
H 0 0 ,ÎO q ÏO q 4 ^ VA
VO ON Vo ON vO o H 0 3
*
0 0 ÎO H vO 0 0 ÏO 4S. ON
hj
g
I
4 ^
©
H* y  m ©
©
p.g
f-3O
E
I
I
4^O
ë
I sI
vo
VA
V o\0
TOI
ï?
©TO
0Cf
VOo
pTO©
g-
t?
I
IO
VA
S
I SI
ÎO
O
ë nTO
Pl
H* â  O  ü  
0  H* H , g  p, fi . O Cf P 
© Si © c f-  0  p ,  H .
S
y
1-3
&
y
p
îO
0
1
y  ON
© p
g  &
TO VÛ
ON00 H ON 1!TO vO
H  VA t o  ÎO
I I
TO \0
ü
ÎO IO H ON VA IO OO I
P
O
«o
o?o
8
O
ë  s
o •Vo q
o  g  • •o  o
g hj©4
I
P
%
ONON H 4S. H  O )
y  ON
n i
TO nO
ÎO H VA Vo ON
y  q
TO sO
VO
H H  V o H  ÎO
y  OO
n i
TO \0
nD j_ j  4h v o ÎO  4^- I-J vO 4s- vo
1-3
Cfa
8 g
o  'o
ë qVA ë  So «
VO q
s  8b o
V o 0 \  o  NÛ
0 0  ÎO
I
o
8,I
IVJl
I
H*
\0
I
S
I
S'
I
vn
:
vO
I
I
:?
(DI
«4 Sî ü* o
(D CD H* ® pm Ë p , H* rjCQ R g  tf P
tû ^  oq F tm H*
pi g
M* Pë o
Hî
l
&
to  o
H»S
m
H U) w OQ O I!tû \D (D
H lO Ut
i sCQ vO
H H H U> lO *S g
w ca
(D
ÎU VjJ
f -o o \o
H Ut
g  
« •O VjO
U tOn Vjo 
<; Vjo
lu
ON
U)
8*
g .
I
I
p. H
t
&■
G
0
1
I
I
M  U t
H ON
lU  U t
VoJ
4>- l u
VjO U)
U)
< l 03
On 4>-
0 3  H
O O
O n
(0 pR lW \Û
uW vû
«<| CX3 
(D O
R 4- to
P>
Pi P
U t
l u < ! 4 ^
O H 0 3 p N
0 3 ON
U t < l l u
w U ) ON
w w
H9
IH*
?
I
I
(D
I
Wut
I
e l -
?
I
Wo
vL•p'
&
I
S
Ici-
ÏO
VJt
&Üi
S-
3
I
fU0
1
I
H* SÎ O tJ
®<j O O' p  
©  s j  <D c i-  P  ® H* H» 
R  P  P  O CQ Oq P
ÎI
n  ^o©
I
&
f
ÏU
lU H
H
<^J ON
n t
W sO
I I
CQ vO
ÏO H
M 00 © O
n  +m
g -P' ro H H M
i-3
I
O
o
HOo
HOO O
o o
VjO o nU) ON« •VjO -VÎ Pb
g Ut Utp p
o o Ip
■§
y Ut VjJ H* M
ON
n l
CO vO
Va) H M H ÏU 4^'
X <!
E S
to \ 0
X  03 © O
R +
CQ
Va) ON Ut lO ÎU Va) Ut
1-3
I
o ÏO -c VJt 4:- ut ut VjO ONo o ut VJt 4£- U t O o ÎU• # • *b o o O ON 4>- o o VJt U l
S’HO
I
p Ir» îsl 
H H* o
i rOq
VÇ}
R01
p
%
g
S'
a*w©
I ^ci- i
&
I
ü©
I
&
I
ü©
I
S
8
ci*
CÛ O
Is
p Ho©
p" ci-
g g
NÛ g
y
oa
g
ÎU g
M
B S
8 g
pj ü* ©
I
HO g
W
VjOlU Nû
Va)
03
ON
H
03 ÏO g g
©
b
<!ro
Va) C3 *
Va) Ot
ü  
H* 
0  ta © © P  P  ©
Pi g
Va)
P
ÏO
S«
03
Va)nD g PCû
g g Èo i l
S ©Pi
p Pi
I©
cS©
I
HO
ON
PNO
Ut
ÏO
CO
I
§
Pi
Pi
t©y
o
VjO<1
1 o
I o
I
I
p
%
VjO
VjO
VOH
03
I
I
\Jt
O lO
Co ^
H
P ^
v n
I O
I o
hj
i
H
%
I
"QO
•§
Ut
H»
FON
Vo
o
VOH«lO
CO
s
ÏO
o
©
-c03
ÏO
%
I o
I o
W
I
I
I
I
f '
o
ut
vri
ON
VA#lO
VJt
;ON
H
g
ON
ë
vn
I S
g
ON ^ pON SOn©
ISM SO
I !W sO
o
E
I !
W s o
IS© sO
I
Pi
i
!»
%
%
P>(B
g
S'4
%
s
pi
I
© p
cf
g  i•o ©
gs,
Pi
©
Ç>“
S RH ©
Î | î ^H ,g' 
1 1^
i l l
‘^ cf-
o P
l ip h*
©
I©
ÎH©
I O I o VJt g n© so
o
vno
nao
g
i
I
cS©
M
S K*w o
f  •©
S
f£©
f
pi
ITO
So
CO
H*
I
S
Ic+
03
§
S
Pi
'S-
g
y
I
CO
1ra©
I I
pi
1
o
ü
I
o
t*>
I
4"
"Q
I
1
g
3
I
I
%
S:
I
f£©
f
tx lB©©
I
r
ne
ë-
ë
n
IPi
S -
VO
VO
M o
I '© ON sD
I—’ i~* O ro O I—’ 03 I—’
H O O O O O M i o V o
ÎN> ÏO
o
M VO ÏO ON vn
o o o o o o o o o
O O H O O O O O O
0 0 h - * 0 0 0 0 0 0
g
t" wvn
VO H
• VO
ÏO
I o
I o
ÏO
o
o
ÏO
Vo
H
vn
Vo H
•o
I o
I o
I o
I o
->3
H O
i 1HTO<ïnO
00
o©
1
© COnO
t~3
Qcf
g.
ON
O
©
P 1R© OnvO
<!
O© I
© <ï
NO
00
M o©
1
© 00nO
t-3
Q$
î—'
t
I
fel
II
p
%
"R
o
-§
CO
E
I
Î3.
© I
I
=5
I
CO
K
pi
I
I
P
%
*4
Vo
Pi
I
R
I©
I
0
109
©
©
I
8-
a
*0
ÏO
H"
I
pi
pi
I©
O
C3
W
?
P:
I
I
pi
§
h-3
I
v n
0
1
B©Pi
p
H»
p
O
vO pOn VO
-o
v n
O
"4 ON
I S© NO
I o "O
H
g MFON ;03 6 o o I S
©  NO
M
vn
H
-O
ON vn
Ü*
ON
NO Fvn VOON o
^  03
g ?
H 05
©  NO
P
vn
ÏO
vn  H• H
vn
ON
r
vn
£3
Ù ÏO
I
o
I
y  o \® Q
R Km vo
I *
"Q
I©
g ;
O
g MON 4^ O o o I!
©  NO
VoON P
o K
ÏO
ON o
N  03 © O
R  03 © NO
g  £3<2 fO
H
vn ON M O
H"3
8-
PL
03 03 03 03 03© © © © ©
g
H H H HH)
g
H j
TO
H)
g g
P P 3 P P
P M p P TO© O TO © H*H* P ©
t
TO
% P g-
cr 4 P
4
,1
P vî H"fQ TO
B nj© Q P
TO P sîc+ TO
H* ©O
en
R
gP
p.
(D
S
n0
1
I
"g
I
CO©HM)
I
I
!?M
;
*Tl
4
I
I
à  g
© P
I
Kn©
I
Icf
4
g
I
î
I
"R
I
ZO©Hl-b
I
ISO
w
I
p
i
&
ë
ë
Q
I
IP
O O O O H O H9 WVo
o
b
p
<1
^ o
g :ta no
o o M H o H VOVo ON f-vO nO
«<J <I
E SW NÛ
o H H o o o I O H
vn
Vo
o ÏO H
O H ÏO H H H
O O O O H O
H
ÏO
vn ÏOo 00
H
b  ÏO
Vo
o
#o
H
ÏO
00
H3
8-PH
«<1 ON
ES
TO v û
t
%
I
H O O O ÏO •<! H® Vo nO
M
\0 Vo
00 H
6 VO ESTO vO
O O O O W H* 8 O PO H ÏO
*4 00
E STO vO
ONvn vn ON y  g<1
1-3
I
I
egQ
I
1-3
a&
a
"g
I
Vo
03 03© ©H  j-jM) H)
P
I
I,
p.©O©
03
HH)
03 03© ©H HHj 4}
m PP PP P
TO O'O 4P O
©4
03
H
I
o
I
ffi
s
g
I
p
I
I
vn
Q
I
K
vn o o  o o o  o  o
X 0N
E STO \D
VoH o o  o O O H
X
E S
TO \0
y
NO
IV)
vn o  o H io H li
£3«
03
Vovn9
vn
O o  o IV) IV)
O O O O O O H J O
o t»
p % p
TO \0
*S
i8 O O O H o O O O
X
ESTO n£>
p
VO
Voo H H H O O O O O
X 00
e f4 00TO NO
00 H H O H O
hi
t
i
I
p
%
"g
H
V A
g
o
Hp
V A
H
O
O
O
o
o
p
ON
g
IV)
o
o
!î
%
I
•g
•O
4>*
VA
VoH
IV)
ON
*ÎO
b
p
b
0
1
ON
V A
y  gIV)
ON
VA
O
On h
b ^
S*
I
I
I
%
I
FVA
VOON
O
V A
Vo00
p
o
o
b
o
o
p
b
§TO©
IV)
ITO
y
VoON
IV)
«
o
o
I0 ©
1
I
I
H
V A
VO
O
P
V A
p
00
VoO
f :
ro
Vo
IV)
Ù js.
vo
E 8
vo
g
«<| O'
E STO nO
X <2
P Ÿ 4 X 
TO n O
i
H3o
g-H
X ON
il
I!
TO vO
^ g  
g +TO
HaQ
îx l
STO©I
I
%
“g
■S
@
!S
13
O '
g
a
i
gg© p
■Si
i s
I I
 ^ag œt) P  ^ (G <4 ©
ag
TO d* ©
^'1
I a 
n &© o
g-ao ©s “
s’%p"
© p H TO 
©  ©  
O  E l
El
I I
%"â
g
p
%
"g
ITO
I
s
fH*CO
P
4
P
I
CO
BCO0
I I
P P
0
g-
H*O
O
0
I.O
CO
I
s
p
B
I
I
Im
f£O
lr>
i
I
fH
I I0 8 
g 
<8
1  
1%
Ad
td
I
Y
f
g0s
%
1
"g
Ad
f2I
ffi
1I
P
i
1-3
ë
0
1
B
p
O O H Ï U O H H V O
H
VA IV)
ON
O 00
I I
H O O H O O O O f"O
p
o IV)
X X
E S
CO NO
o o o o o o o o
H
IO
VA
IV)
o
b o
X oo 
0  o
CO
H O H V a) O H H * V j0
o o o o o o o o
Vo
IV)
o
o
OQ
o
4>- H<* o
IV)
oH I O
^ O'
g ?
TO ON nO
"8
•g
TO
O H O O H O O O Ob
o
"o
I I
O O O O O O O O oo O
"S g
TO
O H O O H O O O pb IO
H3
8-
a
2a
p
%
I
%
• d
I
I
f
S'
4
Q©
I
%
I
I
P
§TO
©
VO
a
P
ITO
hj
go
s
%
I
I
f-3O
t
0Hj
■g
1
IV)
fe|
#§
P
P
I
a
Q
m 03 CO
Q H' H* H'
pi © TO TOTO 0 d" d *
© © © ©
4 4
©
© P P
Ad 5
© P p
4
W P
H' 0
©
0 ©
© TO
d*
H*
0
I
P
P
I
0 :
o
B
I
p
i
I
s
0
1
v n
lo
IV)
a
Vo
§ HJ  j_i  Vo  H  H  O X On
I S
VO
v o
v£)
o vO
X
m
o
X00 o  o  vo o  o  ro pB X TO vO
pN
IV) M
O
b
o
XVA O  O  o  O  O  H
X 00 © O
B  4- TO
r o
4 ^
ON 00
IV»«
H
g
ro
XNÛ
ON
p
Vo
v£>
vO
H H ON H H Vo
O O O O O O TO
TO Qn
I—'00 H
VO
v o
44
e
ro Vo
NO
NO o  o  o  o  o  o e Im vo
roo ro
Ho HO
H O  O  O  O  H  O
X OO © O
g +TO
00
Vo On pON O O O O H O
YAP
aHî
P
P
Co
©
K
P
id©
©
TO
g
g
P
a©
o©
CQ
K
I
;
CO
K
I©
P
I
CO
aht)
P
TO
*TJ
4
I
I
"g
I
CO©K
I
ITO
SO
Ad
4Q
I
I
=g
I
CO©
Pe-
g
g
I
g
I
TO
tu
B
I
p
i
I
g
0
1
I
H O ro vo
vn ro
o X ON
i l
O o o
X X
g £TO nO
O O o o
TO
H O ro Vo
o H o ro H H
H
ro Vo
o
o H 
Co
o
ro
I
^  s
g O' 0) \0
t
■g
I
o ro
ro
ro
03
o
X
ro
o
o
X
8STO vO g
TO
O ro H ON VA H VA 03
ON H 
X K>
1-3
I
I
II
fo
%
I
1-3
I
g
4
I
VO
CO©HHj
I
I
co CO CO
© © ©
H H H
H) H] Hj
'* Vf
8 TO P
P H-TO g
1
ÿ •B-
4 d -
©
P P 41 B 1
P p P
P Ed
fd p 1
qq Q H
P P
d - s;
© TO
4
gO p .
Im
ao
CO©
I
CÎ*©
4
I
!
B"
CO
p
I
4
CO©
0
1
CO CQ CO© © ©H H HH> Hj Hj
P
TO
I©
1
td
gTO
I
P
I
I
O
fP
y
ro O O O O O O O O O H
I I
G
o ÎO H O O H O O H O 1 !
TO vO
HM
vn ro o o o o o o o o o o TO
y
On
44
ON
r O H O O H H O O H H
O O O O O O O O O
HI
I
'É g  
g Sm '■o
%
I
g VOON o ÎO H H o o H O H
X X
g ON O O O O O O O O O O
1 !TO
Èe44 00 O r O H H O O I O H O H
»-3Od*
a
ff-i-l
K>
tJ
I
I
?
P
P
I
COH*TO
f
TO©
P
g
I
P
td
ITO
4
I
td
I4
COAd
g
p
p
p
I
CO
I
P
P
ITO4 S
g
I
H Vo H ONO VA VO o  vn vn o  o 44
4 4  r j  44 X  vn
î o h h m v o o v o o n û
H  ro  VA VA roCJNOOOQ 0 0 V O ' v O 4 4 X v n
o o o o o o o o o
o o o o H o  o  vn o
ITO
I
P
%
49
Ad
4 4
«
O
X
H
ON
X
vnp
VA
ON
00
;
X  ON TO O
8  ON TO NO
X X
8 STO NO
X 00
g ?4 00TO NO
1-3I
ON
Pg
y c
E S
TO NO
0  H
1TO
IP
I
ITO
s
tf*TO
P
%
IP
P
g
P*
cS*
iTO
1?  H, TO _
I
IS-TO
P  P* TO
l a
TOTO
I
g
I
ITO
I
e
O O O H H O  0 4 4 0 Vo 03
X 03
E STO NO
o o o H r o o o N û o
voX
NO
Xo
t
o4
f
t
t
4
P
P
P
©TO
aO
CO
ITO©
P
§■
I
a
I
a
I
p
p
iTO
O
TO
I©Ad
4
tH
I
aTO
I
P
P
t
S
I
iTO
aO
H
P g©
S
a
I
p,
«
©TO
î
I
P
4 ”
X
B©
0
1
O O O O O O O O H H H I O
X ON © O
gTO nD
O h J H H O H H î U H O Î O Î U
X X© O ^P r ^
4  X  0
TO vO ^
O O O O H H O X r o O H
H H i - ^ H o r o r o n j v o V j j v o u i
o o o o o o o o o o o o
'É §  
g &TO NÛ
>
H,  %
I  ‘g
I
X  o  TO
g STO vO
O O O O O O O O O O H O
X  X  __
g S  gTO \0 M
O O O O H O O O O M O O
X  00
5£
TO Nû
O O O O H O O O O H H O
X
I
H
CO
a
I
»
H*
I
0 3 0 3 03 0 3 03 0 3
© © © © © ©
K K K
P
K
P
K a
p8 td td 0 TO 0p H*
©
P P H*TO pTO 0 0 P et* TO
Ad © H' P © H*
9 © 0 4 TOpj p 0 q q ci*
TO pi © P P ©© P c h 0 4
I
P
CO 0 3© ©
Hj
I
a
I
= &
p
P
I
I
VO
0 3 0 3
© ©
H H
t-ij H j
P P
0 0
P P
H 0
P d -
0*
©
4
TO
s
©id
I
%
1
X
ap
a
‘g
Ad
ÎU
0
1TO
aP
Ï
ë
lO
ë
0
1
I
O O O O H O O O - Î 4 Ï V )
X  ON
E STO \0
O I U O O O H O H O n n O PNO 00
X  X
E STO \0
O H O O O O O  O  w  4 4
XH 44 
•  XK3
X  00 © Qp r4 00
TO NO
s ;
O  VO o  O H
I—j I—I
H  Vo  VA
00
VO VO 
9 VO
o  r o
XI t »%
' g
H  H  o  o  r o  44 X
Vo Vo X ON \û o
o
o
X  O n
ES
TO nO
AdTO
H  VO VO
r o  0 4 4 V0 VA O N O N V o ^  o
H  v o 0 0  VA v û
f  X  
VA
VO
00
n STO vÛ
uTO \0
s :
Q
s:
H  VA ON 00 o
r o  X  X
00 VA 00
vo H 
X ^
X
8-&
hd
40
1
î
"g
I
X
aa
a
Ad
w
co
0©
1
îTO
O
CO© co
K K K
I
d*©
4
I
a
i
Id"
I
p
I
CO
R
H*
d-
?
g
Co CO© ©
I I
p
i
d-
H*O
aTO
?
H*
f
5»
P
P
I
S'
TO
H"
dg
I
P
©TO
ao
0
1TO
I
p
X
i
ro
Q
I
iP
Ut
VO OQ O O O O O H O
X (JN
s gTO vD
H
O O O O H ro O O
X X
E STO nD
O O O O O H ro
X 00 © o p I
4  0 0  TO nO
Ho
vo
44
U t
a
VÛvD
O O O H ÎO lo IO
o o H o H o o
X
I
^ g
g sTO vÛ
%
ITO
O  O  O  O  O  H  O
X X
ESTO vO
y VoVo H H o o o o ro nTO vO
;  g44 M H H O H H IO
XO
f yj.
COH*TO
f
CO
1TO©
I
I
ao
Co
1TO©
I
COAd
B
8
CO
1
8
td
I
CoAd
BTOro
lO
ItTO
S I
P  P
I
4 I
I
44
ÏO
 ^ H ro 44H V o  10 44 ot X ON X
O 44 X 10 t )  P  fo vovn
O O I O V O V O O H 4 4
ON H vD 10 VÛ ro Vo ro00 no KS
r o o o 4 4 o o  0 x 0
W 0 0 V0 0 0 0 4 4 0
O O O H O O O H O
v o o o c o o o o r o o
I
©
I
PX
H
O
O
O
OQ
pb
COaH]
ro
voro Vo
y ^vn
o
^  4 4
X  ON
I S
TO N Û
X X
E S
TO \ 0
X OQ © O
TO
I
X ON© o  p I
4  ON
TO NO
X X
ESTO vO
^ g
8  + TO
X
i
0
1TO
$
&
a
"4
%
ITO
9
0
p
I
0
0 *
PH*TO©
I
G'
ITO
OX
s-o
ITO
i
0 H
1©TO
s
“S
g
p
%
•g
%
g
ë
ÎOK
hd
g0
1
i
I
X
I
X
49
Ad
ro
94 1* p.
p
d
p g O'
g P i
qq H
p
1
4
I
m
I
©
%4
P
i
S'©
g
I
P
I
COH"
!
I
I
g
S
g
p.
«
I
g
ITO
%
I
g
M©
K
0
1
P
ot O H  O O H H r O O  H  Vo ON O
X ON 
© o
8  On 
TO \0
NO
VO \ 0
• V o o O O H O H H H O r o O H
X  X
g S
TO NÛ
00
^ i o o O O O O O O O O O O O
TO
nO ,ro 
ro Vo
• O O H O H H r o V o H H V n O N H
o
X  »î==
d ©
a 49
H
• - Î 4 0 0 0 0 0 0 0 0 0 0 H O44
X  ON
g S
TO NO
AdTO
H
O H O H O O O O O O O O O
X  X  
©  o
% X  
TO NO
vo
o
V O O O O O O O O O O O H O
"3 §
8  4.TO
H
ro H O H O O O O O O O r O O
X
I
{J J
03
©
a
P
S'
I
03©
K
i©TO
ao
03©
g  g  BP  P
g
H*IE
03©
X
I
p
I
03©
a
i
8
P
H
P
I t
4
03
P
I
i
03
aX
i I
I
w
03©
K a
P
P'TOg
03
R
P
I
I
P
03 03© ©H HX X
It
P
vo
03©
a
p
0
1TO
0  
H
1TO
I
P
X
X
I
0
1
I
O O O O O O O O H H f 0 4 4
X  ON 
©  o
8 ON TO NO
H H O O O O O O O O W Ï U b S
TO NO
O O H O O O H O O O O
H H H O O O H O H H 4 4 X
TO
X oq 
o  ©
E 49
O H O O O I—* H I—'W ON W H  03
Ad
X  ON TO
ISTO \0
O  4 4  VO o o  Vo o
X  X
I S
TO VÛ
O O O O H O O O O O V o V O 'É S  g +TO
I—* 1—* ro Vo
O V n V O H H V o  O N 3 0 V A O N 4 S .
X
o
a
!
I
P
%
49
X
d
a
H)
Ad
VjO
COaX
I
Is:
TO
TOAd
I
©
CO©
K
I
g
P
CO CO
© ©
H H
X X
K
1ta* d
1
©
Y
P ë*
0 1
P
ë
i
SI
p
& 1
X H
0
1TO
I
Ad t
pN
00 VÛ O O H O
X ON
g STO nO
On
O
ON O O O
I I
I—'00
o o
v o o  o  o
^ §  
g H-TO
X
lO
VA
V o
ON
VA
K)
O  O  H
O O O
O
X
I
H
IITO NO
I
49
ITO
H  M  O
X
g S
TO NO
X
o
o  o  o 8TO
00
o
vnpo
b
H
H  H  o rv>
X
aa
X
apH
VjJHÎU
HvD
00
VA
rv)
VA
NO
lo
K
ON
00o XV A
Co
rv)
o
VA 4 4
Vo
VA
VA
Xo
■S
g
ON 44 ON
G ro
Vo
V A
ro
Vow
ro rNO
ON
VA
S'
ro
P
P
ONo
V A
£S
a
a
G
VA
ë
r o
pb
ë
H
P
00
oo
VA
X
r o
r o
P
X
y
o
S
Vo H
g
b
g
9
00
e
X
a
0 0
ON
NO
H
Xm
o
X
NO
r o
p
o
NO
H
b
v o a ë P H
X X 00 VA o
•f*
00
Hp
NO
f "
NO
p
o
p
VA
H
VA
p
ro
I
Î
Ï
Ï
Ï
Ï
I
Î
I
I
I
Î
8 %Ad
TO *8 ® Ad
X 0 
OQ
l lTO oq
X
a |
q 0 g:oq
TO
s
p
&
P I­CO
4 *
o o
llTO oq
4 "
g
g>§
O B 
g:TO
TO
8
g
o’
4
g0
1
f
0
g
p
Ad
4 Q 0 0
g"
%
Sj
I
o p 
p0
4 SÎ 
TO O
i0 0 TO
a
OP©
I " !4
0"
'49
I IÏ
H*TO
O
Î -
P
TO©
g
X
I
aNO
in
X 00o VA
E
ÏO
Vj)vû
P
00
g
ON
ë
Vo
VA
ON
p
nO
1
g
ÏO
nO h
o
o
p
o
p
o
o
o
p
b
00
0
1
g
ë
Ï O
Vo
G
Vo
y
Vo
f;
VA
X
VA
X
v û
XO
ÿ
o \
VA
g
ON
O
H © jcr* Pd
ÎO 0 ÏO ÎO ÎO ON 0 0 X  0 -
s i TO S
P H ÎO Vo VO § P ï -0 0 Vo Vo nO 44 H © X  00 Oq
VoON G
ON sO
ONNO
VA
G
O'
Vo 4 4
G
Vo
00
X
Vo
ON
b
G
nO On
H
VO
y
b
VA
ÏO
G
00
ï
I
i
■f' Vo X 0
nD nO b 1
VA pN O n ON g0 44 VA 00 B
©
0 44 44 nO 0
ï
O  o
g lTO Cq
TO
©
P 
O^
g%p. H.
O cq
TO
13- 
TO O © Ad
- Icq
0 pN
g
œ NÛ NÛ &30 ON p p © 0^0 0 0  00 X 00 00 00 00
; K b ë p ü* f©
g  t
TO oq
j y0 ÏO H 0 ON Vo 0 X
© ^ 
P^ O
J -PCq§
S rTO
>
§ © Ad
cr*©
4
s
I
©
g
p
%
s
§ ÿdOq
ë i
l §
g §TO 0
p -
X gi
PS
< p  
© TO
X  ® 
© H* 
P 0  
4
P ©*
% g
1 1
TO & ♦ ©
f
I
I
H*TO
O
a©
p
X
I
i
X
8-
a
Vo
Vo00
Vo
ë
v n
%
OOVA
ÎO
vO
VO
00
O
a
Vooo
X
VA
XNO
Xo ONVA
ONnO
g  g
a
ON 44 VA vo
ON
o
S)
H
I
I
I
g
H K) ë ë K a 00 I
G
rv)
ë
ÎV) p0
ë
00
a
00
00
VA
X
ÎO 1
s
X
VAp
Vo
Xp
Vo
S
b
a
VA P0 «o\ î
y0 a00 pH XnOvo PÎO a00 avo ï
H
ÏV)
ÎV)VA
0
ÎO
X
H
X 1
44
00
ë
nO
44
nO
VA
b
Vo
X
H
VA t
ü0H
ë
X P0
Vop
VA
K
VA
Mp
0
X
■b 1
y 1»
8%‘0
0© 0VA 0 “ &H P
f
XCq
H ,0-0 © X0 0
bdX
o TO
e a  
% ^  
“ gpi
o
s aH 0XOq
l l
Kg
I ITO
Pu
M3
g0
1oq©
g©
g
I
g0
1  
I
4
g
p
S ' i lag
# :G '
g N
g
49
AdTO
X O p  H* X
g  ^ g.B «4 ®
t n  i
% a©
0
1
o
X
X0
a
H*TO
1©
P
E
g
G
a
X
a
a
00VA
S
OO
o
XVA
XNO
Xo
b
ON
VA
ONNÛ
ONo oq4 t» g oq 0 © Ad
ë o ru H H ON f
in
S9
BAdm
d
8
i
GO
G
ë
H  Vo 
Vo 00 VA
H  VO VA
o  X  v o
ÏO Vo
y
ONNÛ
Vo
X
VAVA
o
î
I
i
o  
o  o
I I
g
g
d
0
B
1
g
ICQ
I
p
HVA
voVA
f *
o
ë
o
pb
X
vo
o
b
p
b
ë
o
8
b
Vo Vo
44
G M« «vo 44
VA
vo
Vo
Vo
?X
ë
ro
ONNÛ
ÏO
p
ÎO
HVA
H
X
G
00
p
o o
ON
ÏO
X0NÛ
XH
8
ôo
VA
b
Vo
00
o
b
y
ÎO
b
o
b
f
î
s
f
î
i
o “
S' ©© H
4 XTO
pi
O  
TO O
(2, g
X  0
oq
l lTO 1 ©
g
ë
ëÎO
ON
o
ë
o
o
p
o
p
o
X
b
HVA
VA 4 4
00
VA
yx
VA
H
VO
G
VA
ÎO
G
b
I XG TO
| ë  
“ BP
rjy
P  . Hi  p H> (D
O' ct*
(D era o  ora
ts P P
cf- MTO TO
TO hi
M) (D
ON
VjO
'PKJX
f-
vO
vn
4^
o
b
O
ë
b
oo
p)
M
U1
b
o\
K)
p
b
vO
•~3
I
VjJ
o
VA\D
MHO
g
U)
N
g
0
1
(D13
m
TOCh
ë
vP
VjJo
VA
H
ÏUiV)
K
4>-O
ë
ON00
§
VjO
o
H
P
g
H*
S-
g
I
p <! (D TO
I
ro
Z\)
K)
ON
VTt
iO
ON
y o
p
%
1
TOON
NO
<îo
P
P 1
4TO
NO
§
TO 00  NO
ï~3O
t
"g f
TO ON NO
TO
; g
g
1 „
TO 00 NO
I
H3
S*
§
I
8
cr
4
0Hj
p
1
I
E -
I
l a
B g
I
d* P 
g  c i.
4 s(0 p.
g
I
I
dTO O • H‘ P H
TOCh
I
4"
I
I
I
t?
g
j-3
&
ë
YOU
P
I
Pg f?
I l f
Pp p o 
to O Ms 
to P H*
to O 
cl- Hj  P P V»P O
8 P:ë 
g S'S ^ o
HOPpj4 4 0 
P  P Ms P O 
P ch
Ï
tJ*
1?^
o O
p  8
H* 4
P O 
to Ms 
toH* O 
to p* d" H*
P P
P
P
g °
Î ?
I
&
CO
f-3
d-
0
g
1
K
d-
g
I
I
P
Q
ë
g.
g.
g
53.
I
P
I
!
tüp
g.
g.
lta
d-
Op p
WOn
00
VAOO
VjJ
M
V AO
O
-Op
O
VAp
VjJ
H
vO
K
V;0H
O O O
K) VsJ
«<i ON
i s
®<î < i
p  o
g.!]
CO V Û
y 00
HCO NO
I
fî.
4
Ppi
!?
8
i
g.
O O O
^  ON
a
CO n D
O
O
o  o  o
O O O
I!
CO n D
^ 00 p p
g E
CO v O
&
I
o O
t-3
I
NO
a?
K>
ë
o
ë
o
o
•tJ 
3  O
1 1SITO era
(D
S*P oO Hj
O (D Hj P
TO M)
TO Pcl* H
P  _TO H* 4 
TO H  4
TO 8* TOct- ®
® & H'
H) O ®
I
Si
O
H H
O O
O o
o o
l_l
NO o
< ! o
H o
H l—l
O o
O o
O o
ë
o
o
ë
o
ë
o
p
KTOd-
ON
VjO4>*
H
lO
H
O
I
g
I
p .
gTO
H*TO
d -
g
O®
O
o
o
I
I
P :
i
g .
P*
I
%
I
ON
VjO
VjO
VAOn
M
O
X ON
I E
TO nO
giaTO NO 
^  00 
g g
TO NO
H9
8-
p .
^ ON ® p
8 & 
TO NO
^  - a
g £TO NO
K 00 ® O 
P  I
4  CO TO nD
Î3J®
n .
8pj
Î
R"
&
I
o
g
I
I
I®
I
§
®
4
P
O
0
1
P ,
g oo
o
Va) VO
I
I?
p.
ï
I
TO oraC+- ®
po oH)PTO
H- 0 
S* H) P
H '<0
8s iV. Od"
P
& ' S
P  o
TO Hj
s-i-
d - H* Hgo 4 
®  P.
d -O
I
f
H o P
g - 4 O
raj
p
S P Hj 4
p O 2
g. ë- S-
É p TO
m ora
S'
I 0
1
p
p.TO
d-
g
I
!
P
0
1
g.
p.
ITO
d*I
P
g
I
1
I
E
I
d -
I
p
vO
WVA
VA
ON
OO
On
VjO
VAO
o
p
b
I_jH
VoH
VAON
NO
ON
ON
HM
I I
I
<l
tTO \0
^  05
II
H3
I
ëë
Ppi
I
1
Piëg
O
H*&&
;
o
o
o
b
lO K>
«<1 ON 
P  p
8 ON TO \ 0
O
b
o
b
o o
o
TO \0
^  05
P  Ÿ 4 00 TO NÛ
&
I
O
b
o
b
vo Vo o
H
I
43
Pîg S 
? 8
TO erach © ©
i
g.pH
©gH*TO O ch l-b
8 l ë  
!?
i  §  ©V o
gg- ë
© © H)P O
I f©
0 5
lO
œ
0 5
HO
b
00
b
VA
H
O  c h  H* p
P . %
P OW Hj TO
H* O
TO P" 
ch H*
S
o a.
g
p.‘p. 
^ 8
I
K
sO
HVA
ON
ÎO
HVA
Va)
ON
H
H
E
0
g
1
E
%
NÛ
MO
<?00
H00
HH
HW
g
P
I
B
Hj
g
g.
&
PTO
g.
S-
O©
£5
s
ONfV)
§
1
i
g.
p.
pTOTO
H*
I©
4S.
VA
ro
P
f-
1 'TO ON nD
TO -<J NÛ
S
TO 0 0  NÛ
1-3O
E
^  °
1;\0
1-3
g
S
p
f
d
ë4
%
j
i îPS 
4 |
S H* p. P
PH* O 
4
P © 
H* ch p,H.
i  S ^ ch
II
II
c<î H* P
ch
©  4  P ©
1 !
P O era Hj ©TO"BdTO^ © TO
P
H
I
p
O
f"
p
o
vn
K
O
S fe>
0 5
O
<ïO
nTO -<îNÛ
' i lTO 0 0  NÛ
ha
I
i-J
s
s
g
TO
P
HÎP
i
E
Y04
Hj p ©
H'O 4 
P P o
© pB
H-
s
&> 
TO ora
c h  ©©P  P  OTO O H)
S3. ® 
m o _
I I I© H‘H H-
§  P TO
P o o
{ 3 . ^
É g: ©
&
P  4 
P O
g s
g.5T
8 )
■ &
s r p
§g©Ch 
°  & 
ë°1^-©
I
oE 0
1
©
TOCh
g
s
!
P
o
!
PTO
g.TOch
g
Q©
I
s
1-
I
E
p
d -
o©
VA
VA
VA
P
i '
S
VA
P
vO
P
Vo
C
VA
P
Vo
p
\ 0
NO
p
00
Vo
H
TV)
ON
Ï O
H
O
ÏV)
VA
00
VA
Vo
V A
G
M  ON
b ETO \0
O  © p
B 5TO nO
M 00
e  P  
3 S
H3
î
g*E©pit?
g
I
o
«<j ONaTO NO
o
o
o
^ <3 
TO vû
^  00 
E STO \0
S
I
O
h3
I
g I © © PO M ch 
H* H* P
P TO era 
H ch © ©
P P O 
TO © H)
liî
H  H*
O © © B  P  TOV»
© © 
gg-g.
3 g:©
H
ë
O
4 J
es
g  SO ch H* p
P eraH ©
H3
H
O
p
O
8
O
H
O
O
O
H
8
b
0
g
1
©
S-
VoVA
H
00sO
O
O
ÎO
o
g
E
p
!
P
O
H)
g
p.
r.
pTO
g.TOch
O©
O
o
Vo
P
O
«<! ON
g ?4 ON TO nO
M <]
i s
w NÛ 
^  oo
B p4  ooTO NÛ
H3
I
I :TO NÛ
I
i?
g
I
O
g
i
H*
g
ë
I
pi
g
1
4
P
O
0
1
p
o
o
o
o
' â ë
B sTO NÛ
uTO NÛ
s
I
O O o
1-3
?hP
f  v u
P iP © P
0  M ch  
H* p. p 
P to oraH ch © ©
P P O
TO O  H ,  
§
H H*
1 p TO
s»
o ©
g & g .H o H*
© HjH'
a  g  ©
»XJ
E l
S go ch 
H* P 
P ora 
H ©
p o
TO Hi TOH" O
I I© ©
4  °
© ora 
H* H*
3
ITO
H3
§*
&
0
1
I
©
TOch
g
H
g
!
P
0
5
ë
1
8
H*
d*
8
g
H
B- ë
g
1
gîî
P
ë
O
g'
H
S
g.
d -
o©
fvo
ON
IV>
o
p
M
ÎO
O
O
ë
7000
ON
000
7000
H
O
00
00
VO
ë
ë
K
VA
y
f '
00
70
Vcj ON 
© O
B &TO vO
1 1M NÛ
^  OO © p
B E
TO NÛ
H3
o
IPi
î?
B
EIV
O
O
H O
«<j ON
© Q
B E
TO NÛ
© <7
h S
TO NÛ
ch
O O O
H 00
b E
TO NÛ
IV
o
O
O
b
70
H
§-
B.
Pi
[3 tsi © I
p. p. p
p  TO ora H ch © ro
P P TO o TO ©
H*
TO O
ch H) P
i | ï
i
©  ^  d -
K & ëH O ©pi
4  4  O
5 g
©
VO
o
o
o
c
H
vrt
O
O
O
o
70
Mj 4} ©
p’ ©II
m
P oTO H) TO
to‘ & ch H*
I E© ©
P
E t©
1
pChTO
VA
H3
d -
B .
pb
ob
p
o
Vo
VA
o
o
o
o
p
b
0
ÏÏ.
1
I
d -
gg
S
i
g
E
©E
p
M
f3.TO
I©
0g:
1
t
Hi
P*
S
p .
p
8
53.TO
d -
W  7 0NO VA O
OJ O VO O
ON H
ON ON NO H
■-0 H  VA
VA 00 VA 70
H  H
<7 VA 70 O
V o  o  O
NO 70 <3
VA Vo O  ÎO
^  ON
TO vO
X  <7 © p
B STO nO
§
:
H
I
H
M ON 
©  p
8 tM nO
^  <7
b STO \0
^ 00 
©  o
B +TO
H
ë-
P
H
I
O
g
P
I
I
I
p
pi
8
01p.
t-3
p -
©
P
g .
©
4
O
H )
B
©
P
p .
g
&
TO
©
P  P
H* TO
p i  ©
H ) H*
4  P
Q
5  d *
©
O  4
P '  B
H* TO
H
p i  O
4  H i
©
P  4
© t-3
.g "  d -Ç<1 H . CB
4 H
d -  © ©
©  B
p  ©
,  p
d * 7 0
© 7 0
P  P VA
4  P t
P i
P  _
cm s :
©  94
Q
P  H j
h d  H*
TO P.  p
P
©
H*
P
H
TO
c h
P
CB
H -
H
H*
,c h
"M
1
H j
H*
P
P
©
H*
P
H
4JH P ©
Q 4P o
1 ©© p
O M chH . H* PP TOora
M  C h ©©P P oTOO H )TO©
H* e
TO o ©Ch H ) pP
§ & H '
©
H 5
t? B- ©TOP ©  TJP ©
Oo c h
t^- S3 H -
H* t? -  <Ho ©Pi 44 O© © M)P O©
H* ë©©
hd t~3 O O
H j © q O P '
H* 4 d * H" H*P O P o M H
n  8 H E B -
O  d * H © ©
H ‘ P P P Pp ora 4H © © ora ora
P o P H - H*<t <
TO H) © © ©TO M
ë &
p.
TO po
d *  H* d - IP H H jP P H* PO 4 O© © P H*P P
d " O HO ^ H*& P P
ë °
P TOTO© ora P H*
H" H - TO TO4 <t TO d -© H* P
1
TO
ë
P
O©
ITO
OB
O
©
OnON
VAO
HOO
O
VAO
VO O
70
O
70
70
70
O
uTO \0 
^  <7
I ETO v£)
X 00
8 ohf + TO
t-3I
ëfPi
Î?
8I
tv
o
X ON
8 ?4 ON TO \0
O
o
y  <7
E ETO vO
«<i 00 © O
nTO
|J>ChItv
o  o o
ha
I
YbV
- g  I
P o
4 l
| ! î
§ l ë
î?
Q
H 4
B-S 
8 S 'S
o " ®
Ïï-B-
O
§•
I
S o
I
s  %
g :
©
;
b
8
H
8
g
S
4 )
BîBO
§ 
O  c h  
H* P
B.%
P  O  TO Hj TO
E l
® g
b
ë o®({3.
1TO
g
H
OO
H*
8
g
h-3
O
E
ON
lO70
O
Va)VA O
o
O
ON
Va)VA
®<1 O N  ® P
B ETO NÛ 
^  < 7
b ETO \Û
I !TO
t - 3
I
E
©
p
t?
i
IV
o
E
i
p .
p
I
tQ
c h©
I
I©
g
g
%
ë
H
8
H
8
O 1 1TO \û
O O b ETO NÛ
S
O O
H
O
p
b
H
8
O
o H
i-a
I
hj HHj © 0
H* 4 ch
P 0 P
P © H
P P
B-5fp oraH ©
P 0
TO HjTO
K'S-
ch H*
P H
P P
0 4© ©
P
ch
°  ë
ë °
g. S3.4 <©
■g
ip
ch
TO
Sî
0
1
I
©
TOCh
0  P" 
H* H
1
!
P0
5
1
H*
B*
P
TO
I©
I
I
!
e
0 
H*
B.
P
1
I©
HVA
00
«
Vo
ë
00
H
6 ^ttvn
VO
V A
VO
V A
ON
o
ë
G
ÎO
Vo
4>-
'Vcj ON
I I
8 P4 <! TO NO
ITO
00
f-a
I
S'
C h
4 '
PÎ?
I
O
b
o
o
O N
I STO NO
O i  p
4  < 7  
TO NÛ
BTO h
Ch
I
O
o
o
o o
H P ®
H. P-ëP TO ora 
H  c+ ®
® g 
d  H B
g a S  
§ g "
H  H*
8 s  TO>• fd
| t |
I ? "© H 
H*
É ëo
05
O
p
O
O
O
f"
ro
o
b
o
o
hj
H) ©
H* 4
P O
P ©
P P
O dH* P
P 1
P O
TO H
TO
H» O
TO P"
d H*
P H
P PO 4
© ©
P
d
O g i
d O
Pë
& %4
©
S
p
d
w
t-3
I
P
b
o
o
K
Ut
o
b
o
b
0
1
%
8
©
d
^  Vo 
OO ÎO
g
I
t
PO
g
0
H*
B.
PTO
B.TO
1
i ;
I
p
t
I
S
pTOTO
H*TO
I©
ÎO  H
Ut 00 Ui lu
ÎO  H
H  VO 00 O
ÎO H  H  O
ÎO
VO H  ,ÎU
ON VO VO O
ON o  ON o
o  o  o  o
ON
P Eg
TO nO Pà
©
d"Vi <!
i P g*4 ©
TO nO P
00 t?
g
O
+
S
TO
1-3
O
t
iV
ON
©
g PON
TO Vû
< î
&©g E
TO nO
i
y 00 ÎV
© o
g
TO
h
p
f
ë
H'
g
i
p
o
I .
d
p
P B
g
H©
O
O
O
b
43*- I—' ÎO
ÎO  v o  VD O
/ f A.
_ hj H P ©
I I I
P TO ara
H  eh ©
P STO o TO ©
H*
TO O 
eh H  S
l 6 ;
§ S TO
o'* "B 
H* S' S*
H
S
H  O
4  
© © 
P O ©
E
g
o
H
©
V A
O
o
Q
V A
P
O
<7
V A
ë
h j
ë.%o
B
o  ch
£ î
g »
TO S' 
ch H* .p H
g B-
® g 
ë a .
ë
|S 3 .
n
ITO
É
VAO
p
V A
O
<7
V A
H
dP
0
1
H
8
ETO
ch
7V5
05
ÎO
H
ÎO
O
O
O
M
VO
O
O
P"
H*
H
B
P
!
g
0  
H*
&
PTO
H*
1
H
vD
O
®<l ON
TO \D
^  <7 
©  p
B S
TO n O
'É §
BTO
t-3
I
M
M ON 
© p
B ETO NO
S’
E
pi
4'
§
f
i
I
I
I
I
p-
Mo
î
E
o
o o
o
o
I !
TO N Û
00 © O
g  hTO
S
I
o
t-3
d
B-
12§ B
i  t  §
H -P -ë
P P O TO o H
F3, ®
TO O  .
i  B -f© H*H  H.
O © © B p TO
I g - I
B
g
H O
B 4© ©O Og.
É ë ©
HOO
ëO
HOO
b
8«O
I—' Oo
8
hj
I I
B .ë
B.%
P oTO Hj
HTO
c h
- I
;
p. S3.
4
1
ITO
H
8
O
HOO
8
b
ëo
b
HOO
b
1-3
E
0
B
H*
1
ETOd
G
ë
w
O
U
Ip
cm
H-
g
g
o
H*
B.
PTO
H*
d
O©
O
O
O
o
g
E
8
I
!
B.
PTO
B.TO
d
O©
G
ë
Vj O
M O © O
B (kTO \D
y  <!
E STO nO
^  00 © O
BTO
O
t - 3
B
B.
M O'
b E
M  v û
^  <2 © O P I4  <7 
TO v D
S
I
t?
i
ÎV
&
I
o
g
i
I
gpj
I
B
g
0
1
HOO
o
HOO
O TU TU
t-3O
ëM
4  
®§
B izi'S
s i f i
p . "  «% § 8
t? E l 
■ S |
I I I
i
I o
H
©
«
VO
Vo
VO
VO
r
b
tx)
!B.%
P oTO H
5 -1
d  H*
I E  
® §
%S3.H-li
1
I
ONo
VAVA
VA
;
o
ONo
t*3
I
nO
G
VO
00
ÎU
ÎO
E
§
!
e
I
p .
TO
di
©
V o
VA
ON © O
ON 
TO vO
B
<kl -q
b STO nO
^  00 © O
ON NO
t-a
I
d
pi
1?i
s:I
p
ë
I
0  
H* 
P  
H
;
1
o
o
o
b
o o I  f4  ON TO NO
O
o
o
o
<^5 <7
b S
TO NO
^  00 © O
BTO
%
o
b
o
o H O
I—I
t-3
Il - j
Table 227.
The number and pe rcen tage o f  men and women in  h e a lth  and d ise a se  
w ith  re fe re n c e  to  t h e i r  in te r e s ts  and hobbies.
(a ) Number,
I n t e r e s t  o r hobby Men Women
R e lig io n
T e le v is io n
Community l i f e
Reading books
W ire le ss
W alks
Cards
Cinema o r th e a tre
G ardening
M usic
P la y in g  o r w a tc h in g  bowls 
F o o tb a ll
Dominoes, d ra u g h ts  
K n i t t in g ,  e m b ro id e ry , e tc , 
G o lf  
P o l i t i c s
H ea lth
(400)
221
183
92 
157
84
207
116
69
154
49
93 
135
U
0
20
11
D isease
(250)
163
147
45
119
66
102
70
51
32
38
27
54
26
0
3
8
H e a lth  
(404)
336
167
240
86
113
39
31
75
72
80
54
0
0
63
7
3
Disease
(178)
149
68
77
36
64
9
23
31
4
43
8
0
0
26
0
1
( f u
(b) Percentage.
In terest or hobby Men Women
H e a lth  Disease H e a lth  D isease
h e l ig io n
T e le v is io n
Community l i f e
Reading books
W ire le ss
W alks
Cards
Cinema o r th e a tre
G ardening
M usic
P la y in g  o r w a tc h in g  bow ls 
F o o tb a ll
Dominoes, d raugh ts  
K n i t t in g ,  e m bro id e ry , e tc  
G o lf  
P o l i t i c s
55
46
23
39
21
52
29
17
38
12
23
34
11
5
3
65
59
18
48
26
41
28
20
13
15
11
22
10
1
3
83
41
59
21
28
10
8
19 
18
20 
13
84
38
43
20
36
5
13
17
2
24
4
16
2
0 .7
15
0 .6
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PART III
A BRIEF ASSESSMENT OF THE DISEASED GROUP OF MEN AND WOMEN IN THIS
SERIES.
No a tte m p t w i l l  be made t o  d e a l  com prehensively  w ith  th e  c l i n i c a l  
a s p e c ts  o f d i s e a s e  i n  o ld e r peo p le  s in c e  th e  numbers i n  t h i s  th e s i s  
a r e  inadequate  f o r  th e  pu rpose , and th e  prim ary o b je c t  was to  study  
th e  p h y s io lo g ic a l  a s p e c ts  of se n e sc e n c e . However, I  w ish to  c o n s id e r  
a  few a sp e c ts  o f  d is e a s e  m th  p a r t i c u l a r  re fe re n c e  t o  th e  c a rd io v a s c u la r  
system .
Of th e  250 men w ith  d ise a se  1 28 , o r 51 .2  p e r c e n t ,  had norm al 
h e a r t s ;  36, o r 1 4 .4  p e r  c e n t ,  had co ro n a ry  a r t e r y  o c c lu s io n ;  59, o r 
2 3 .6  per c e n t ,  had  n o n v a lv u la r h e a r t  d ise a se  o th e r  th a n  coronary  a r t e r y  
o c c lu s io n , and 2 7 , o r 1 0 .8  p er c e n t ,  had  in  a l l  p r o b a b i l i t y  v a lv u la r  
h e a r t  d is e a s e . Of th e  178 women m t h  d ise a se  80 , o r 44*9 per c e n t ,  
had  normal h e a r t s ;  15 , or 8 .4  p e r  c e n t ,  had co ronary  a r t e r y  o c c lu s io n ; 
4 8 , or 27 .0  p e r c e n t ,  had n o n v a lv u la r  h e a r t  d is e a s e  o th e r  th an  co ro n ary  
a r t e r y  o c c lu s io n , and 35 , o r 1 9 .7  p e r  c e n t ,  had i n  a l l  p ro b a b i l i ty  
v a lv u la r  h e a r t  d i s e a s e .  Thus no rm al h e a r t s  were more f re q u e n tly  met 
i n  men than  in  women; coronary  a r t e r y  o cc lu sio n  was more p re v a le n t in  
men, w hile v a lv u la r  h e a r t  d i s e a s e ,  and  n o n va lvu lar h e a r t  d ise a se  o th e r  
th a n  coronary  a r t e r y  o cc lu s io n  were more o ften  n o te d  i n  wonen.
I t  i s  obv ious t h a t  h e a r t  d is e a s e  must form a  m ajo r p a r t  o f th e  
work o f  th e  g e r i a t r i c  c l i n i c i a n .  F or t h i s  rea so n  a l l  th e  d is e a s e s  
rec o rd ed  i n  th e  250 men and 178 women a re  p re sen te d  i n  T able  260 in  
a  form ih ic h  s t r e s s e s  th e  im portance  o f  h e a r t  d is e a s e  i n  th e  aged 
p a t i e n t s .  T h is  T ab le  f u r th e r  i n d ic a t e s  ano ther fu n d am en ta l problem
i n  g e r i a t r i c  m ed icine  vh ich  i s  th e  freq u e n t o ccu rren ce  o f 
m u lt ip le  p a th o lo g y  in  th e  in d iv id u a l  p a t ie n t .  For t h i s  rea so n  
a lone  th e  t a s k  o f th e  g e r i a t r i c  p h y s ic ia n  i s  re n d e re d  more 
d i f f i c u l t  and complex th an  t h a t  o f  h i s  c o llea g u e  who p re fe r s  to  
p ra c t ic e  m ed ic in e  i n  r e l a t i o n  t o  th o se  \ho  a re  i n  th e  prime of 
l i f e  when d is e a s e  i s  more l i k e l y  t o  be a  s in g le  uncom plica ted  
e n t i t y .  F u rth e rm o re , th e  g e r i a t r i c  p h y sic ian  i s  s ig n i f ic a n t ly  
hampered i n  h i s  tre a tm e n t o f  d is e a s e  by th e  la c k  o f  Imowledge 
concern ing  th e  n o rm a lity  o f b o d i ly  a t t r i b u t e s  i n  o ld  age. I t  
i s  m a n ife s tly  wrong to  p r o je c t  i n t o  o ld  age p h y s io lo g ic a l  d a ta  
d e riv e d  from a d u l t s  vho a re  n o t  o ld . Such in fo rm a tio n  re q u ire s  
t o  be r e ^ r d e d  a s  v a lu e le s s  in  d e f in in g  th e  boundary betw een 
h e a l t h  and d ise a se  i n  o ld  age u n t i l  p roved  o therw ise  th ro u g h  
r e s e a r c h  on o ld  p e o p le .
Monroe (1951) found  th e  d iag n o ses  p e r  case  in  p a t i e n t s  w ith  
d i s e a s e ,  b u t  f r e e  from  h e a r t  d is e a s e  t o  be 1 .4  fo r  men and 1 .1  
f o r  women. T h is i s  s im i la r  to  th e  1 .5  f o r  men and 1 .6  f o r  women 
n o te d  in  th e  p re s e n t  s tu d y . However, f o r  coronary  a r t e r y  o c c lu s io n , 
o th e r  n o n v a lv u la r  h e a r t  d i s e a s e  and v a lv u la r  h e a r t  d ise a se  Monroe 
(1951) re c o rd e d  th e  d iag n o ses  p e r case fo r  b o th  sex es combined a s  
2 . 5 1 , 2 .4 7  and 2 .42  r e s p e c t iv e ly .  These v a lu e s  a re  g re a te r  th a n  
th e  c o rre sp o n d in g  I . 4 , 1 .9  and 1 .6  o f th e  p r e s e n t  s e r ie s .  T h is  
d i f f e r e n c e  betw een th e  two s tu d ie s  may be r e l a t e d  to  th e  f a c t  t h a t  
Monroe(1951) \fas a n a ly s in g  a  h o s p i t a l  p o p u la t io n , id iile  I  am 
c o n s id e r in g  an am bulant g roup  o f  o ld  people  o n ly  a  m in o rity  o f 
whom r e q u i r e d  to  be a d m itte d  to  h o s p i ta l .
Throughout t h i s  t h e s i s  I  have c o n s is te n t ly  drawn a t t e n t i o n  
t o  th e  s ig n i f i c a n t  in f lu e n c e  o f a d ip o s i ty  upon th e  w e ll-b e in g  of 
t h e  in d iv id u a l.  In  th e  case o f  th e  250 d ise a sed  men 1 8 , o r 7 .0  
p e r  c e n t , were more th a n  24 p e r c e n t  over id e a l  w e igh t a s  e s tim a ted  
from  A nderson 's nomogram (G reene, 1 9 4 8 ). These 18 a d ip o s e  men had 
d is e a s e s  which form ed th re e  g ro u p s , nam ely, c a rd io v a s c u la r  d is e a s e ,  
c e re b ra l  th ro m b o s is  and c h ro n ic  b r o n c h i t i s  w ith  o r w ith o u t emphysema. 
Of th e  178 d is e a s e d  women 3 3 , o r  1 8 .5  p er c e n t ,  were more th an  24 
p e r  cen t over i d e a l  w eight a s  e s t im a te d  frcM A n d e rso n 's  nomogram 
(G reene, 1948) and th ey  s u f fe re d  from  th e  same d i s e a s e s  ^ i c h  a re  
n o ted  fo r  men. In  a d d it io n ,  th e  a d ip o se  women a l s o  had in d iv id u a ls  
w ith  d ia b e te s  m e l l i t u s ,  anaem ia o r  p a ra ly s is  a g i t a n s .  O s te o a r th r i t i s  
and  f i b r o s i t i s  m igh t a ls o  be a s s o c ia te d  w ith  th e s e  o th e r  d is e a s e s  
i n  women w ith  a d ip o s i ty .
F igure  46 shows th e  t r a n s v e r s e  d iam eter o f th e  h e a r t  in  men 
w ith  co ronary  a r t e r y  o cc lu s io n  w ith  re fe re n c e  to  th e  norm al 
p e rc e n t i le  l i m i t s  o f th e  t r a n s v e r s e  d iam eter o f  th e  h e a r t  i n  men. 
F igu re  47 p r e s e n t s  th e  same in fo rm a tio n  u s in g  th e  c a rd io th o ra c ic  
r a t i o  a s  a  c r i t e r i o n  o f  h e a r t  s i a e .  They b o th  g iv e  s im ila r  
f in d in g s . C oronary  a r t e r y  o c c lu s io n  i s  c le a r ly  s t r o n g ly  a s s o c ia te d  
w ith  c a rd ia c  en la rg em en t. W ith th e  tra n s v e rse  d ia m e te r  o f th e  
h e a r t  and th e  c a rd io th o ra c ic  r a t i o  th e re  a re  o n ly  5 and 6 men 
r e s p e c t iv e ly  below  th e  s i x t y - f i f t h  p e rc e n t i le .  F ig u re s  48 and 
49  show th e  t r a n s v e r s e  d iam ete r o f  th e  h e a r t  and th e  c a rd io th o ra c ic  
r a t i o  r e s p e c t iv e ly  i n  women id .th  co ro n a ry  a r te r y  o c c lu s io n . The
a s s o c ia t io n  betw een  coronary  a r t e r y  o cc lu sion  and c a rd ia c  
enlargem ent i s  a g a in  a p p a re n t.
F igu re  50 shows th e  t r a n s v e r s e  d iam eter o f  th e  h e a r t  in  men 
TTith n o n v a lv u la r  h e a r t  d is e a s e  o th e r  than  co ro n a ry  a r t e r y  o c c lu s io n  
w ith  r e f e r e n c e  to  th e  norm al p e rc e n t i le  l i m i t s  o f  th e  t r a n s v e r s e  
d iam e te r  o f  th e  h e a r t  i n  men. (•) i n d ic a te s  uncom plica ted  
n o n v a lv u la r  h e a r t  d is e a s e  o th e r  th a n  coronary  a r t e r y  o c c lu s io n , 
e x c e p t t h a t  h y p e r te n s io n  and a lb u m in u ria  may be p r e s e n t .  (o) 
in d ic a te s  n o n v a lv u la r  h e a r t  d is e a s e  o th e r  than  c o ro n a ry  a r t e r y  
o c c lu s io n  a s s o c ia te d  v jith  ch ro n ic  b r o n c h i t i s  w ith  o r w ith o u t 
emphysema. (x) in d ic a te s  n o n v a lv u la r  h e a r t  d is e a s e  o th e r  th an  
co ro n a ry  a r t e r y  o c c lu s io n  a s s o c ia te d  w ith  d is e a s e s  o th e r  th an  
c h ro n ic  b r o n c h i t i s  w ith  o r w ith o u t emphysema. F ig u re  51 p rov ides 
th e  same in fo rm a tio n  u s in g  th e  c a rd io th o ra c ic  r a t i o  in s te a d  o f th e  
t r a n s v e rs e  d ia m e te r  o f  th e  h e a r t  a s  a  c r i t e r io n  o f  h e a r t  s iz e .
F igure  50 s u g g e s ts  th a t  n o n v a lv u la r  h e a r t  d is e a s e  o th e r  th an  
co ronary  a r t e r y  o c c lu s io n  in  men w he ther u n c a n p lic a te d , a s s o c ia te d  
w ith  ch ron ic  b r o n c h i t i s  o r %d.th o th e r  d is e a s e s  r e s u l t s  in  c a rd iac  
en largem en t. The tr a n s v e rs e  d ia m e te r  o f th e  h e a r t  c r i t e r i o n  of 
h e a r t  s iz e  r a i s e s  th e  p o s s ib i l i t y  t h a t  t h i s  type o f  n o n v a lv u la r  
h e a r t  d ise a se  m.th ch ro n ic  b r o n c h i t i s  w hile  le a d in g  t o  c a rd ia c  
en la rgem en t does so t o  a  l e s s e r  e x te n t  th a n  i^ e n  th e  n o n v a lv u la r 
h e a r t  d is e a s e  i s  uncom plica ted  o r a s s o c ia te d  w ith  d i s e a s e s  o ther 
th a n  ch ro n ic  b r o n c h i t i s .  T his o b se rv a tio n  i s  l e s s  a p p a re n t when 
th e  c a rd io th o ra c ic  r a t i o  i s  u sed  a s  a  c r i t e r io n  o f h e a r t  s iz e
(F igu re  5 1 ). A l a r g e r  s e r i e s  o f  o ases i s  d e s i r a b le  t o  c l a r i f ÿ  
th e  problem.
F igure 52 shows th e  t r a n s v e r s e  d iam eter o f th e  h e a r t  in  
women w ith  n o n v a lv u la r  h e a r t  d i s e a s e  o th e r th an  c o ro n a ry  a r te r y  
o c c lu s io n  w ith  r e f e r e n c e  t o  th e  norm al p e rc e n t i le  l i m i t s  o f  th e  
t r a n s v e r s e  d iam e te r o f  th e  h e a r t  in  women. (o) i n d ic a t e s  
uncom plica ted  n o n v a lv u la r  h e a r t  d is e a s e  o th e r  th an  c o ro n a ry  
a r t e r y  o cc lu sio n  i n  women who a re  n o t  more than  24 p e r  c e n t  
o v e r id e a l  w eight a s  e s tim a te d  from A n d e rso n 's  nomogram (G reene, 
1 9 4 8 ). The n o n v a lv u la r  h e a r t  d is e a s e  may be a s s o c ia te d  w ith  
h y p e rte n s io n  and a lb u m in u ria . (x) i n d ic a t e s  n o n v a lv u la r  h e a r t  
d i s e a s e  o th er th a n  c o ro n a ry  a r t e r y  o c c lu s io n  in  women who a re  
more th a n  24 per c e n t  over id e a l  w e ig h t a s  e s tim a ted  from  
A n d e rso n 's  nomogram (G reene, 1948). The n o n v a lv u la r h e a r t  
d i s e a s e  and a d ip o s i ty  may be a s s o c ia te d  w ith  o th e r  d i s e a s e s .
( • )  in d ic a te s  n o n v a lv u la r  h e a r t  d is e a s e  o th e r  than  c o ro n a ry  a r te r y  
o c c lu s io n  in  women who a re  n o t more th a n  24 per c e n t o v er i d e a l  
w e ig h t a s s o c ia te d  w ith  o th e r  d i s e a s e s .  F igu re  53 p ro v id e s  th e  
same in fo rm a tio n  u s in g  th e  c a rd io th o ra c ic  r a t i o  in s te a d  o f  th e  
t r a n s v e r s e  d iam e te r o f  th e  h e a r t  a s  a  c r i t e r i o n  o f  h e a r t  s i z e .
F ig u re s  52 and 53 show t h a t  c a rd ia c  en largem ent i n  women w ith  
n o n v a lv u la r  h e a r t  d i s e a s e  o th e r th a n  co ronary  a r t e r y  o c c lu s io n  
i s  m ost e v id e n t when th e r e  i s  a l s o  a d ip o s i ty ;  t h a t  u n co m p lica ted  
n o n v a lv u la r  h e a r t  d is e a s e  in  n o n -ad ip o se  women i s  i n  an  in te rm e d ia te  
p o s i t i o n ,  and t h a t  c a rd ia c  en largem en t i n  women w ith  n o n v a lv u la r  
h e a r t  d is e a s e  o th e r  than  c o ro n a ry  a r t e r y  o c c lu s io n  i s  l e a s t  when
other d isea se  i s  a ls o  present in  th e  non-adipose.
Figure  54 shows th e  t r a n s v e r s e  d iam eter o f th e  h e a r t  in  men 
w ith  rheum atic  h e a r t  d ise a se  ( . ) ,  c a l c i f i c a t i o n  o f  m i t r a l  annulus 
f ib ro s u s  (o ) ,  o r a  s y s to l ic  a p ic a l  murmur g re a te r  th a n  Grade I I  
e i t h e r  a s s o c ia te d  w ith  h y p e rte n s io n  w ith  symptoms (x) or o f 
undeterm ined  o r ig in  ( a ) , w ith  r e f e r e n c e  to  th e  norm al p e rc e n t i le  
l i m i t s  of th e  t r a n s v e r s e  d iam ete r o f  th e  h e a r t  i n  men. F igure 
56 shows th e  c o rre sp o n d in g  d a ta  f o r  women. F ig u re s  55 and 57 
p re s e n t th e  same in fo rm a tio n  f o r  men and women r e s p e c t iv e ly  
u s in g  th e  c a r d io th o ra c ic  r a t i o  in s t e a d  o f th e  t r a n s v e r s e  d iam eter 
o f  th e  h e a r t  a s  a  c r i t e r i o n  o f  h e a r t  s ia e .  I t  i s  e v id e n t  t h a t  
f o r  th e  groups c o n s id e re d  th e  h e a r t  d ise a se  i n  b o th  men and 
women i s  a s s o c ia te d  w ith  c o n s id e ra b le  ca rd iac  e n la rg em en t.
F igure  58 shows th e  t r a n s v e r s e  d iam eter o f th e  h e a r t  in  men 
w ith  ch ron ic  b r o n c h i t i s  w ith  r e f e r e n c e  t o  th e  no rm al p e rc e n t i le  
l i m i t s  o f th e  t r a n s v e r s e  d iam ete r o f  th e  h e a r t  i n  men. (x) 
in d ic a te s  u n co m p lica ted  ch ron ic  b r o n c h i t i s  w ith  or w ith o u t 
emphysema. (o) in d ic a te s  c h ro n ic  b ro n c h i t is  w ith  o r w ithou t 
emphysema a s s o c ia te d  w ith  o th e r  d i s e a s e s ,  b u t w ith o u t evidence 
o f  h e a r t  d i s e a s e .  ( . )  in d ic a te s  c h ro n ic  b r o n c h i t i s  w ith  or 
w ith o u t emphysema a s s o c ia te d  x d th  n o n v a lv u la r h e a r t  d is e a s e  
o th e r  th an  c o ro n a ry  a r te r y  o c c lu s io n . (n) i n d ic a t e s  c a l c i f i c  
v a lv e  d is e a s e  w ith o u t ch ron ic  b r o n c h i t i s .  T his g roup  i s  in c lu d ed  
a s  a  c o n tr a s t  t o  th e  c liron ic  b r o n c h i t ic  groups. F ig u re  59 
p ro v id es  th e  same in fo rm a tio n  u s in g  th e  c a rd io th o ra c ic  r a t i o
in s te a d  o f  th e  t r a n s v e r s e  d ia m e te r  o f  th e  h e a r t  a s  a  c r i t e r i o n  
o f  h e a r t  s iz e .
The p e r c e n t i l e  ran k in g s  o f th e s e  fo u r groups a re  such 
t h a t  th e  u n c o m p lica te d  ch ro n ic  b r o n c h i t ic  group o c c u p ie s  th e  
lo w e s t p o s i t io n ,  and th e  h ig h e s t  p o s i t io n  i s  tak e n  by th e  group 
w ith  c a l c i f i c  v a lv e  d is e a s e . The rem ain ing  two c h ro n ic  
b ro n c h i t ic  g roups a re  in  an in te rm e d ia te  p o s i t io n .  A part 
from  re c o rd in g  th e  in c id en c e  o f  m arked emphysema i n  T ab le  260 
I  have n o t  a tte m p te d  t o  d iagnose  th e  more m arg in a l in s ta n c e s  
o f  emphysema b ecau se  o f  th e  c l i n i c a l  and r a d io lo g ic a l  d i f f i c u l t i e s  
in h e re n t  i n  t h i s  e n te r p r is e .  However, marked c a se s  o f  emphysema 
w ith  ch ron ic  b r o n c h i t i s  were more p re v a le n t  in  th e  low er p a r t  
o f  th e  p e r c e n t i l e  ra n g e . I t  i s  obvious t h a t  th e  h e a r t  s iz e  i n  
a  group o f  ch ro n ic  b r o n c h i t ic  p a t ie n ts  la c k s  c o n s is te n c y , and 
t h i s  i s  i n  p a r t  r e l a t e d  t o  th e  v a r ie ty  o f  d i s e a s e s  xdiich may 
c o - e x i s t .
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F ig u re  46 ■ The t r a n s v e r s e  d iam ete r o f th e  h e a r t  in  men \d .th  co ro n ary  
a r t e r y  o c c lu s io n  m th  r e f e r e n c e  to  th e  norm al p e rc e n t i le  l i m i t s  of th e  
t r a n s v e r s e  d iam eter o f th e  h e a r t .
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F igure 47 . The c a rd io th o ra c ic  r a t i o  in  men w ith  co ronary  a r t e r y  
o c c lu s io n  (•)  w ith  re fe re n c e  to  th e  normal p e r c e n t i l e  l im i t s  o f th e  
c a rd io th o ra c ic  r a t i o .
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F ig u re  48 . The t r a n s v e rs e  d ia m e te r  o f  the  h e a r t  i n  women w ith  
co ronary  a r t e r y  o c c lu s io n  (•) w ith  re fe re n c e  to  th e  norm al p e rc e n t i le  
l im i t s  o f th e  t r a n s v e r s e  d iam ete r o f  th e  h e a r t .
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F ig u re  49 . The c a rd io th o ra c ic  r a t i o  in  women xfith c o ro n a ry  a r te r y  
o c c lu s io n  (•) w ith  re fe re n c e  t o  th e  norm al p e rc e n t i le  l im i t s  of th e  
c a rd io th o ra c ic  r a t i o .
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Figure 50.
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Figure 55.
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F ig u re  59.
OJ?J)
The data relating to coronary artery occlusion are as follows
Age Chest diameter 
" transverse 
cm.
Heart diameter 
-  transverse 
cm.
Cardiothoi
ratio
60 29.1 13.5 .4639
60 32.0 14.1 .4406
60 29.3 13.8 .4710
61 31.4 15.5 .4936
61 29*3 33.4 .4573
61 27.8 13.5 .4856
6l 30.3 12.9 .4257
62 29.1 13.7 .4708
64 26.7 13.4 .5019
64 30.3 15.7 .5181
65 28.7 13.2 .4599
65 26.7 16.0 .5992
66 28.6 13.4 .4685
66 29.8 13.9 .4664
67 31.8 U*7 .4623
67 27.9 13.8 .4946
67 28.4 13.6 .4789
67 26.6 12.9 .4850
67 29.7 14.2 .4781
68 30.1 34.3 .4751
68 28.8 34.7 .5104
68 29.5 12.9 .4373
69 30.7 12.4 .4039
69 28,7 13.5 .4704
70 29.9 17*9 .5987
72 31.2 33.5 .4327
72 26.6 15.3 .5752
73 24.9 11*3 .4538
73 29.0 15*4 .5310
74 27.9 14.1 .5054
75 28.3 14.6 .5159
75 31*7 14.4 .4543
75 31.5 16.4 .5206
76 27*9 33.3 .4767
77 26.4 16.5 .6250
79 30.9 16.2 .5243
BJ4
WOMEN.
Age Transverse chest 
diameter 
cm.
Transverse heart 
diameter 
cm.
Cardiotheracic 
ratio
60 25.1 14.6 .5817
60 25.0 14.1 .5640
60 27.4 14.5 .5292
62 22.0 12.0 .5454
64. 26.3 13.2 .5019
66 24.8 13.7 .5524
66 27.1 13.4 .4945
67 25,2 13.1 .5198
69 26.0 12.5 .4808
70 21.7 12.4 .5714
71 28.3 12.1 .4276
71 23.8 16.2 .6807
73 25.8 12.4 .4806
75 23.5 13.2 .5617
75 22.3 13.2 .5919
The data relating to nonvalvular heart disease other than 
coronary artery occlusion are as follows: »
MEW. 
(•) group.
Age Transverse chest Transverse heart Cardi otheracic
diameter diameter ra tio
cm. cm.
62 29.7 12.8 .4310
65 30.0 14.1 .4700
65 25.3 16.8 .6640
65 30.2 12.9 .4271
66 32.2 16.3 .5062
66 32.0 14.4 .4500
67 31.1 16.3 .5241
68 28.9 14.2 .4913
68 30,9 13.7 .4434
68 28.9 17.3 .5986
68 27.8 14*4 .5180
69 31.9 14.7 .4608
70 27.7 13.9 .5018
72 26.2 14.0 .5343
73 31.0 13.9 .4484
74 26.3 10.8 .4106
74 26.8 14.9 • .5560
74 29.4 16.3 .5544
74 31.6 15.7 .4968
74 28.8 15.1 .5243
75 32.1 15.7 .4891
76 25.1 15.4 .6135
77 28.9 15.5 .5363
77 26.3 14.7 .5589
78 30.5 14.4 .4721
78 31.9 16.2 .5078
80 29.7 18.4 .6195
81 30.3 15.6 .5148
82 30.4 14.8 .4868
83 25.6 15.0 .5859
(o) group.
60 31.9 11.9 .3730
60 27.7 13.7 .4948
63 30.6 13.5 .4412
63 30.9 16.3 .5275
o j o
Age Transverse chest Transverse h ea rt C ardiothoracic 
d iam eter diam eter r a t io
cm. cm.
67 27.3 13.8 .5055
69 24.9 12.6 .5060
70 28.0 13.4 .4786
74 26.9 11.2 .4164
75 29.2 13.6 .4657
77 26.7 12.9 . 4831
80 27.1 13.8 .5092
83 29.4 15.2 .5170
83 26.3 13.2 .5019
(x) group.
60 28.6 13.9 . 4860
61 28.0 15.1 .5393
63 28.9 14.3 . 4948
66 32.6 14.7 .4509
66 28.0 15.9 .5679
67 30.4 14.3 .4704
67 27.5 12.6 .4582
73 29.8 15.3 .5134
73 28.1 14.6 .5196
74 29.9 15.8 .5284
75 28.1 14.5 .5160
75 27.9 13.2 .4731
75 27.1 15.1 .5572
78 30.4  16.1 .5296
79 29.3 14.4 .4915
88 27.6 15.4 .5580
WOMEN.
(o) group.
60 25.4 11.4 .4488
61 23.9 14.7 .6151
63 27.5 15.1 .5491
63 23.8 12.6 .5294
65 23.1 13.0 .5628
66 23.4 12.2 .5214
66 24.6 13.9 ' .5650
66 24.0 14.0 .5833
66 22.5 15.1 .6711
66 25.7 12.3 . 4786
67 25.1 15.0 .5976
69 23.7 14.8 .6245
fAge Transverse c h e s t Transverse h e a r t  C ard io thoracic  
diam eter d iam eter r a t i o
cm. cm.
70 23.1 16.1 .6970
72 23.1 15.9 .6883
72 22.7 14.3 .6299
74 25.1 12.9 . 5139
75 24.1 13.4 .5560
80 25.3 14.7 . 5810
82 24.1 15.0 .6244
(x) group.
60 27.8 14.9 .5360
65 28.2 14.3 . 5071
66 27.1 15.3 .5646
67 28.2 16.3 . 5780
68 22.7 11.3 .4978
68 23.1 13.6 .5887
70 27.5 12.1 .4400
74 24.8 14.7 .5927
74 24.8 18.2 .7339
75 26.0 13.6 . 5231
76 26.8 13.7 . 5112
(•) group.
60 23.4 11.3 .4829
62 26.2 12.5 . 4771
63 23.0 12.4 . 5391
64 23.0 12.7 .5522
65 24.9 13.1 .5261
67 23.2 13.7 .5905
68 26.3 14.1 .5361
69 25.2 13.2 .5238
69 26.4 15.1 .5720
71 24.7 12.1 .4899
73 24.3 13.8 .5679
73 21.2 12.1 .5707
73 23.1 11.6 .5022
75 25.2 12.0 .4762
75 23.6 11.7 .4958
76 22.3 11.6 .5202
77 23.5 12.6 . 5362
78 24.1 13.4 . 5560
oj?o
The data relating to probable valvular heart disease are as follows: -
MM.
(•) group.
Age Transverse c h e s t Transverse h e a r t  C a rd io th o ra c ic  
d iam ete r d iam ete r r a t io
cm. cm.
60 28.6 15.3 .5350
61 29.1 15.6 .5361
62 26.1 14.6 .5594
63 30.3 17.2 .5677
63 29.2 13.8 .4726
64 27.0 14.8 .5481
66 30.6 14.7 .4804
67 29.4 14.5 .4932
68 28.3 15.8 .5583
(o) group.
69 28.1  16.0  . 5694
69 30.5  14.3 .4688
77 28.1 14.8 .5267
80 26.3 14.7 . 5589
81 29.1 18.3 . 6289
82 24.7 15.3 . 6194
(x ) group.
61 27.1 14 .1  .5203
67 24.9 15.5 .6225
67 29.0 13 .4  .4621
68 32 .1  15.9  .4953
69 30.6 15 .0  .4902
70 26.9 13.8  . 5130
71 28.5 12.4 .4351
72 28.1 16.2  . 5765
72 27.8 13 .1  .4712
80 29.3 14.2  . 4846
(a) group.
68 28.9 13.5 .4671
76 28.8 14.4 .5000
WOMEN.
(0  group.
Age Transverse chest Transverse heart Cardiothoracic 
diameter diameter ra tio
cm. cm.
60 25.4 12.5 .4921
60 26.1 14.7 .5632
61 25.3 16.4 .6482
62 25.6 13.3 .5195
63 22.9 15.7 .6856
64 25.0 16.2 .6480
67 23.8 13 .9  .5840
68 23.9 14.5 .6067
(o) group.
69 23.0 14.7 .6391
73 25.9 13.2 . 5096
73 23.3 13.3 .5708
75 27.1 12.6 .4649
77 22.6 14.7 . 6504
81 20.3 11.7 .5763
84 21.7 15.1 .6958
85 21.4 11.4 .5327
(x) group.
60 24.9 14.8 . 5944
60 22.4 13.8 .6161
67 22.6 13.2 .5841
67 2 4 .4  13 .6  .5574
68 2 2 .1  13 .8  .6244
68 24.5  1 2 .8  .5224
68 2 6 .8  1 4 .8  .5522
68 2 4 .1  14 .0  .5809
69  23.3  12.2 .5236
69 25.3 15 .0  .5929
69 2 4 .9  13.8 .5542
70 24.3  12.9 .5309
71 23 .1  13.3  .5758
72 22.8 12.9 . 5658
73 2 4 .2  13 .1  .5413
74 21.3 11.5 .5399
75 2 3 .9  13.2  .5523
82 22.1 12.8 . 5792
(a) group.
68 2 3 . 3  1 3 . 3  .5708
The data re la ting  to chronic bronchitis are as follows î -
MEN.
(x) group.
Age Transverse chest Transverse heart Cardiothoracic
diameter diameter ratio
cm. cm.
60 29.3 11.1 .3788
60 25.7 12.2 .4747
60 31.1 10.5 .3376
60 28.6 12.1 .4231
60 27.8 11.5 .4137
62 25.7 11.3 .4397
62 28.0 12.9 .4607
64- 27.9 11.8 .4229
65 29.9 12.3 .4113
66 28.5 13.4 .4701
66 27.9 12.1 .4337
66 25.6 11.5 .4492
68 25.9 11.1 .4286
68 29.6 11.7 .3953
68 30.4 13.9 .4572
69 25.5 10.7 .4196
69 28.3 12.0 .4240
70 26* 6 13.3 .5000
70 31.1 11.2 .3601
70 28.8 11.0 .3819
71 24.4' 11.9 .4877
71 26.1 12.2 .4674
74 30.4 14.2 .4671
74 29.4 12.5 .4251
74 26.2 11.9 .4542
81 29.2 13.1 .4480
(0) group.
60 30.3 14*4 .4752
60 28.3 12.7 .4488
61 31.2 15.0 .4808
6l 29.8 12.7 .4262
64 26.2 12.2 .4656
65 30.1 13.1 .4352
65 28.9 13.7 .4740
66 23.7 9.8 .4135
66 30.4
67 29.8 12.5 .4195
68 29.7 13.2 . 444470 27.7 12.8 .4621
04X
Age Transverse chest 
diameter
Transverse heart 
diameter
Cardiothoracic
ra tio
70 26.1 11.9 .4559
70 30.7 14.3 .4658
71 29-3 11.7 .3993
72 23.8 11,0 .4622
73 32.2 15.5 ,4814
73 27.8 11.2 .4029
(•) group.
The data for th is  group are already recorded under nonvalvular 
heart disease other than coronary artery occlusion.
(n) group.
The data for th is  group are already recorded under probable 
valvular heart disease -  group (o).
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